WO 03/ 046012 PCT/ EPO2/ 13681 ANTI GEN PRESENTI NG CELL TARGETI NG CONJUGATE
AN ANTI GEN PRESENTI NG CELL CONTACTED W TH SUCH CONJUGATE, THEIR USE FOR
VACCI NATIVN @468 MEDI CAMENT, AND METHODS FOR THEI R PRODECTIHDRR/CIeS1
GENERATION 5 Field of the Invention The present invention relates to a

conjugate for tar in i I i $ i enting cells,
phar maceuti cal pr@%&&gﬁ%o%ghégﬁ?ﬁﬁﬁﬁgféoﬁgﬁﬁg o&w en %}8 presenting
celI's (APC) soafpt oeitie epke SN NG @enjiugaiescoEpARCeE SocH useniucamdi cal
treatment. The invention further relates to the use of such conjugates to

manuf act ure nedi c@HEARs UFEr FOREAGE BT AEtPR At dFSt I PRENEped'Pc t reat nent
of humans or — ani mal gy £ 44 %&OEHE&&‘%‘@%B UBrEBRSBROEEREREPEROr { - 15

Background of the invention njugates for targeting antigenic noieties to
antiger presenting cells are known as such. They typically conprise at

| east one antigenic noiety conjugate a_20 targeting noiety. The
el ot e afvgufif

targeting noiety determnes t Fesenting cell that is

targeted. The antirgenigesiBi-etyvistibe PaTitof tdhe coniugaie Wakch, after
internalization, is processed by the machinery of the antigen presenting

cel |, and targgrangs anftégeot canet prezsknte Vil WHE 25 @ tEey LeESMHC cl ass
Il nolecules. This.results in ctivati o r : Il _acti k
respecti veél ﬁm}aﬁeeélécﬁﬁagi ﬁéﬁ%?ﬁgg%n%nﬁ%%ﬁ%% ice%gu?%é:gisf :6% %ﬁ%ﬁﬁgn
response Wieghkntisgeickhes ohrthessypoddudad, T-ael ltd ypejogadakst he AbBasr al
type. CIL activation is essential for killing tunor cells. 30 For full

i nduct i on T8 CFE, 1oyf6Kifas PFBALRER byl h LEE s o iiec&s 8§t for a

production of 1t.he antibadi-6s By Bs£edd Spo iR B AR NRGESSAEY rher
stinmulating the B-cells.

the prophylactic and/or therapeutic treatment of humans or
animals to treat or prevent disease or discomfort.

15

Background of the invention
Conjugates for targeting antigenic moieties to
antigen presenting cells are known as such. They typically
comprise at least one antigenic moiety conjugated to a

20 targeting moiety. The targeting moiety determines the type of
antigen presenting cell that is targeted. The antigenic
moiety is the part of the conjugate which, after
internalization, is processed by the machinery of the antigen
presenting cell, and fragments thereof are presented via MHC

25 class I or MHC class II molecules. This results in CTL
activation or Th cell activation, respectively, thereby
inducing an antigenic molety specific immune response which
is either of the cytotoxic T-cell type or of the humoral
type. CTL activation is essential for killing tumor cells.

30 For full induction of CTL, cytokines produced by Thl-cells
are necessary. For a production of the antibodies by B-cells,
Th2-cells are necessary for stimulating the B-cells.

Wallace et al, 2001, reported that targeting anti-Fc
gamma R1 to a myeloid cell line using Fab-PSA (prostate



Wal |l ace et al, 2001, reported that targeting anti-Fc gamm Rl to a nyeloid

cell line using Fab-PSA (prostate WO 03/046012 PCT/ EP02/ 13681 2 specific
antigen) wesgls@d2 i n a MHC cl ass | associated presentati @QI/HPOY18ed by
killing of the myeloid cell line. This nethod will suffer fromthe

di sadvantage that the distribution pattern of the Fc gamma receptor is not
5 restricted to professional antigen presenting cells. Articles by

Am gorena et al., 1999; Machy et al., 2000, reported that with |iposonal
for mul at | enecidiitaianitngenantegeht #MUCLE| a9 @it VHC a858§4 atedpr esent at i on

may be obtai ned. However, .thi a eliv | i s;pet 10
speci fic fRFESFGFESS on Pléﬁiﬂfeéeﬁgpg%g%??n%f ce ﬁyéf[g)(aer%gﬂtg!o%%gl ?éggl t in the
ant i geni ¢ #mi etiAsdowend eptirBrvarbaushet diesadtdrssues wiatt kdehuman or

ani mal body, with the associated risk of causing potentjal side effects.
One part i clilsirr ysd opf PeitdrEdsPénaicahfi %%‘W“awr‘if? iy Sl I's are

denr it ¢ S ol el kekeanda, L odkenner g daR dapaidlied 2 sef es of

scFvs nbnocional” - antib fragnents which recogni ze human dendritic cell
sub- popul ati ons. FEhe dutshans Amigorkesi zédat hat 1299w fa¢hg ethede -

scFv-anti body fragnents into conplete hunmanh angi e fUsi,ng them
to an anti 'rra‘iﬁpé’éftt?sded:hfa%r thngEtlBa883??vgcr>%/m@%délaﬁsﬁgr%ﬁ§%l§lﬁg

sub- popul at i ons. ohudendridd a cekl smtoelakber apstésenteppldrcatdoms, but no
results have been shown. Thus, although initial pronisi ng results hcave been
obt ai ned isbtdienatt Hawestes r dgisngeanieed fotlWethods Y148 thar §&ing to

comp! L | e TN s i ERed PrEr ey RTerne ol Tarberirg o
pr of essi onalg@nt i gencheresenidnig aelilesie30tSuamaryp ofn tvrfigie mtiteH
| tissues of the human or animal body, with the associated risk
of causing potential side effects.
One particular type of professional antigen
15 presenting cells are dendritic cells. Lekkerkerker and
Logtenberg 1999 described a series of scFvs monoclonal
antibody fragments which recognize human dendritic cell sub-
populations. The authors hypothesized that converting these
scFv-antibody fragments into complete human antibodies and
20 fusing them to an antigen may be used for targeted delivery
of antigens to sub-populations of dendritic cells for
therapeutic applications, but no results have been shown.
Thus, although initial promising results have been
obtained in the art, there remains a need for methods of
25 targeting to and presenting antigens by antigen presenting
cells that provide both a complete immune response and

specificity in terms of targeting to professional antigen

presenting cells.

30 Summary of the invention
According to the present invention a conjugate for

targeting antigen presenting cells is provided, comprising:



According to the present invention a conjugate for targeting antigen
presenting cells is provided, conprising: WO 03/046012 PCT/ EP02/ 13681 3 at
| east onewarnBiog®mi c noeity conjugated to a targeting noelPCY/HPOA136BE
capable of binding to a cell surface structure of an antigen presenting
cell, and upon binding inducing a CTL response and a T-hel per response. 5
In particular, according to the present 3nvention a conjugate for
targeting antigen presenting cells is provided, conprising at | east one
ant i geni c afpiley tconpught 2deREC dRoq il eqnig dfdicst Ot Ratarg€EHpaAbl e of
binding tg a.cell rtac ctune of. t [o]4 Engr eedturaherein
the 10 coﬁf&éggetpggcgga§?%§%¥g5%?ﬁ§1?%t rﬁg?ﬁzg%ﬁéngﬁgsgggsgzﬁ by said
anti geni c offr esenhitigeaepkesachinag ¢al dauserdprgoes beddiant igénenami et y
fragments thereof to be greseq%ed via MHC class | and MHC cl ass |

mol ecul es CGF £REPEAEEGERA PR eSent Ty THHC S5 The invention al so provides a

nucl ei g aci d sequenCe . ¢QRRAN LS| NYcBoPUh £ agid eguence neaaedongat he
antigenic noiety of claim1l and a nucleic acid sequence encoding the
tar get i ng avpiiewytef folraitprdebing. amhicsmudfstingr Crer SpLevPae%l & fost

cell 20 transfornmed ar transf ed usino j id - $equegcg according
to clain1f@H§Fl§ﬁn§X5Feégﬁgﬁ §§%t%?yﬁ%%%?%fﬁgﬁ%§}Q§1QF%317-19. According to
a further raspeetngheoiiaventhad ps ovistesl e s fratined rfgortoprodeti nguatzonj ugat e

according to claim1 or 2, 25 conprising the steps of .culturing host cells
accor di ng steugtars 26 &ﬁdé?téﬁﬁﬂi???ﬁﬁ??ﬁhQNﬁ%{}'eiiﬁﬁﬁﬁipoﬁk8f the nucleic

aci d_encoding [ he Con udaLe1uhst eby; Ahe coni0aled sHopreeessaadoysol ating,
| ugat romthe c s and/or culture medium

said antigenic presenting cell such as to cause processed

antigenic moiety fragments thereof to be presented via MHC

class I and MHC class II molecules of the antigen presenting ‘

cell.

15 The invention also provides a nucleic acid sequence
comprising a nucleic acid sequence encoding the antigenic
moiety of claim 1 and a nucleic acid sequence encoding the
targeting moiety of claim 1 or 2.

The invention further provides a host cell

20 transformed or transfected using a nucleic acid sequence
according to claim 16 or an expression vector according to
claim 17-19.

According to a further aspect the invention provided
a method for producing a conjugate according to claim 1 or 2,

25 comprising the steps of culturing host cells according to
claim 20 under conditions allowing expression of the nucleic
acid encoding the conjugate whereby the conjugate is formed,
and isolating the conjugate from the cells and/or culture
medium.

30 A method for generating an antigen presenting cell
capable of eliciting an immune response via MHC class I and
MHC class II presentation of processed antigen fragments is

furthermore provided, comprising the step of contacting an



30 A nethod for generating an antigen presenting cell capable of eliciting
an i nmune response via WHC class | and MHC class |l presentation of
processedwansiogem f ragnents is furthernore provided, compCirgiraz1iske st ep
of contacting an WO 03/046012 PCT/ EPO2/ 13681 4 antigen presenting cel

with a conjugate according to claim 1-15. The invention further provides
an antigen presenting cell obtai nable ith the nmethod of claim22, as well
as the 5 use of a conjugate of claim1-15 or an antigen presenting cel
accor di ngap&iekai BT 23R B¥nHrephy Hdh @ 6PriREr&BeatFe VAL cinat it A

conj ugat e gggording to claim1-15 or antigen presenting cell according to
claim 23 fof use as a nedicanent 10 is provided. The invention furthernore
provi des a conj ugahe iaceotidomgtiotidmipmd-itEsornaandnveyenr psesehty ng cel |

according to_claim?23 for use in the prevention tardati an eat nent
of a dise§§é158PE€%%ﬁbi?om&? eFQﬁwﬁﬁ}h9§n§&2Fﬂﬁdm % ’O?SAY%ﬁgi%%?Fﬁg

at her oscl gLEsH$, 2CANESHgah abet @S inHIV-1 5Seropaskhicy by, pALDS, Hepat i tis, and
the like. Detailed Description of the invention The present invention

provi des, cbylwaycofdiag getimpldn 20 foonjpugrbe lesipri SEngRahcRdit Fgen
deternining nnie%yoand a targeting noiety with specificity for antigen
presentin& CEePPSICFor the targeted delivery, up-take, processing and
presentation of anttgepigatatectatdinyy ant ideninpriedénoirngntégbhs, wher eby
antigenic fragments of said conjugate are 25 presented via MHC class | and
class I ﬁé?ééBFé§gc§ﬁ%%n@C%QrdPﬁ%JE? 2FCFL F8<pbfi§eand AT HEl e
response an ggggggggg i nduction of all arns of the adaptive i Mmune system

If the antigenic nolety is of parasitic, fungal, .
The invention furthermore provides a conjugate

according to claim 1-15 or an antigen presenting cell

according to claim 23 for use in the prevention, retardation

and treatment of a disease selected from the group consisting
15 of Alzheimer, atherosclerosis, cancer, diabetes, HIV-

seropositivity, AIDS,Hepatitis, and the like.

Detailed Description of the invention
The present invention provides, by way of targeting a
20 conjugate comprising an antigen determining moiety and a
targeting moiety with specificity for antigen presenting
cells, for the targeted delivery, up-take, processing and
presentation of antigenic material by antigen presenting
cells, whereby antigenic fragments of said conjugate are
25 presented via MHC class I and class II molecules causing by
inducing a CTL response and a T-helper response an effective
induction of all arms of the adaptive immune system.
If the antigenic moiety is of parasitic, fungal,
bacterial, viral or autologous (tumor) origin then due to the
30 specific immune response the conjugate functions as an anti-
parasitic, anti-fungal, anti-bacterial, anti-viral or anti-

tumor agent, respectively.



bacterial, viral or autologous (tunor) origin then due to the 30 specific
i mune response the conjugate functions as an anti parasitic, anti-fungal,
ant i - bactwoioalo4eoant i -viral or anti- tunor agent, respecti PEMEPIMNB6OB/ 046012
PCT/ EP0O2/ 13681 5 The antigen presenting cell which presents antigenic
noi ety fragnments may be generated in vitro or in vivo. This neans that
both the conjugate and antigen presenti r?g cell contacted with the
conjugate in vitro or in vivo is suitable 5 for use in Fl opg{\{ actic or

i-ge

t herapeutic vacci hAti BRCEAY" RIS HedT &fdrt "ot RESFAEFG Hoi ety

rel ated dpseasessrdyhdthts hIPUNEe JLINQNSE 15 ORLabned wAepian. amdigeni c
noi ety iIs takeg Eﬁg proscessed ang{:l pr esent el(':l by the professional antigen
present i ngeges| thad botkapeercariersgde, andmanétiherapyessnanngptdbh for

| ocal tunmors_and netastasis after surgery.. .l not he . Legui a
hunoral r&8pbRSESand hcté?(f ucroar%jurgéagcﬁoqn ?(71 r%mér %ﬂ%rl%egﬁ%{n@%oth a
CTL acki vabiofiséclassrdpigsddtiicd ed) thandpthtdel baaethuat bonafel @ssa | |
restriction) are necessary. 15 T-hel per responses |lead to better CITL

activity [FREyeBsIhefPr e HMMoren e sisdndes TETREFS Fheéspresert Fhvention
I's based gﬂmaﬂs Finding. that i 46D %l%e 2500RkE LAY an- bt 9?@'&1%@%{ ety

conjugated to a ftargeting noiety results after internalization an

processi ngp20phyct heedntnderr gresett imyg thel riodeaspreséntatioam of antigenic
noiety fragnents. b bo11k MHC class | and MHC class Il nolecules and in an
ant i geni cPABF B8Ry 8PecrtTc adaptive i mune response. The conjugate for

targethng antigenrpresgBEiNgh&LY P, ERnERIINESeS ak heashtepe aptigenic
nmoi ety conjugated to a targeting noiety. The targeting noiety specifically
directs theatohjmgasteand melordlasiy fedderssiugeedive ofmphethptrigen

requires a humoral response and a cellular response. For a
cellular response both a CTL activation (class I restricted)
and Th cell activation (class II restriction) are necessary.
15 T-helper responses lead to better CTL activity (Thl) as well
as humoral responses (Th2).
The present invention is based on the finding that a
conjugate comprising an antigenic moiety conjugated to a
targeting moiety results after internalization and processing
20 by the antigen presenting cell in a presentation of antigenic
moiety fragments by both MHC class I and MHC class II
molecules and in an antigenic moiety specific adaptive immune
response.
The conjugate for targeting antigen presenting cells
25 comprises at least one antigenic moiety conjugated to a
targeting moiety. The targeting moiety specifically directs
the conjugate to a cell surface structure of the antigen
presenting cell.
The antigen presenting cell may be a B-cell, a
30 monocyte, or a dendritic cell. These cells may originate from
blood, tonsil, synovial fluid or bone marrow. In blood the B-
cells may be CD19% cells, in tonsil CD19" B-cells. The

monocytes may be in blood CD14" monocytes and in bone marrow



presenting cell. The antigen presenting cell may be a B-cell, a 30
nonocyte, or a dendritic cell. These cells may originate from bl ood,
tonsil, swo®si#do1f| uid or bone marrow. In blood the B- celPC3/EPay13is81 CD19+
cells, in tonsil CD19+ B-cells. The nonocytes nay be in bl ood CD14;
nonocytes and in bone marrow WO 03/ 046012 PCT/ EP02/13681 6 CD14-
nonocytes. The dendritic cells may be defdritic cells at any stage of

maturation. Particular groups are CD33- CD14- dendritic cells and CD331m
cD16- dendr?t4 cEBPF¥FeRanY e df FERT ENtC t9es chaydgﬁ FlePfiEl%éFl %ejgjx? st

wi thin the,organismgs di Raiteubar ab-Entgiiacesowhd hthemut sietes-
enV|ronnent in~ order to pickup invaders. However, all organs contain

dendritic @@Il(ﬂlsl@éﬁ tccﬁlmsclﬂmpl @@@éﬁén@a% s@@@allrstttpkéeilh@seM@W t unor
derived ant i bI ood dea%tlct C?lgl ff}g{g Wlmeip i gal EIS‘YL 6 .

functi onal |s%| nc popu ations o endr| t1¢ cells ca

The first ﬂ@gbﬂﬁﬂld)mmrmrllﬁaﬁrfafcemiﬁth" tEbldu Cllde @etilormEhands et al .,
1993; Thonmas and Li psky, 1994), others called the CDllc- DC | acking

| i neage- sped sy ct et I ® emVﬁder@ DHﬁserﬁtf?ret ab} . OT4HyHH)CORHFE D Lj n- HLA- DRT

cel I's exprgss; g | avels Qf P13 (0 %Hé ghodk - s:].&r?al]sgg.lzl)ke these Q@s are

t hought to represent a precursor popul ati on capable of taking up and
processi ngtant ¥ gierbuad aarte.deess éhf bébedt &0 beesentwa kbl ffengntti ng

peptides to T ceIIs The peno ically  re DC qursar

popul at i orP AR “ AT B ¥ ﬁgnﬁihgcg kn%J? T%&P |lsosnt?e§°f 20

(G ouard e&eﬁﬂrmtﬁé*ﬁ@llérQ%pS%%OEQPQHQO@hQCfDQ@U|@6pﬁﬁbﬂﬁbn(Hbmpiﬁ%%%iZed by
CD33+CD14- CD16-, or can be identified as Lin- CDllc{. These latter cells

are consi def €ePFDHEDHE{ P k6 aget hey (Tham betl el - pr é9dt &RPTmgenatdhan the
Pov o AP Al S PRSCRRL MM RS PRS00 2
lineage-specific markers (Lin-; O'Doherty et al., 1994). The
Lin HLA-DR™ cells express high levels of CD123 (Olweus et al.,
15 1997). These DCs are thought to represent a precursor
population capable of taking up and processing antigen but
are less efficient to present the resulting peptides to T
cells. They phenotypically resemble a DC precursor population
that can be found in the paracortex of lymphoid tissues
20 (Grouard et al., 1997). The second blood DC population is
characterized by CD33*CD14°CD167, or can be identified as Lin~
CDllc’. These latter cells are considered more mature as they
can better present antigen than the precursor DC population
(Thomas and Lipsky, 1994). Similar cells can been found in
25 germinal centers of follicles in lymphoid tissue (Grouard et
al., 199e6).

Antigen presenting cells have in principle the
capability after binding of the conjugate to a particular
cell surface structure of internalization and processing of

30 - the antigenic moiety of the conjugate and presentation of
processed antigenic moiety fragments via both MHC class I and

MHC class II molecules. However, it is not known in detail



al ., 1996). Antigen presenting cells have in principle the capability
after binding of the conjugate to a particular cell surface structure of
i nt er nal iwetBomoand processi ng of 30 the antigeni c noi ety POI/HPAZ1358N) ugat e
and presentation of processed antigenic noiety fragnents via both VHC

class | and MHC class Il nol ecul es. However, it is not known in detail WO
03/ 046012 PCT/ EP02/ 13681 7 what deternines whether antigen fragments are
presented via MAC class | or |1, or both. The targeting noiety i.s capable

of bi ndi nghato detegininesyrhgtdest paétaee 6¥a<§lﬁ@1%t4rgeerpr§rs€§)é"rerfji ngcell via
a 5 specific ijmunaol ogi cal hinding. The targeting noiety may be sel ected
from an il\};{ﬁ&"r%cjn%lg&}sosna io%l g[?'a%ffr géﬁght t hereof, such as a scFv fragnent, Fab
fragnment, F(ab)2 fHeagmanetibDecimsiieey is aappeteéfot bimdimg i a lveltlar geting
noiety to a cell surface stru%_tére of a particular anti gevnlapraesenti ng cell.

f
10 Pref er 8 §AC] RETUGGEE R Aoe )t §5Bf PES ADhoctdral T hatir &  whi ch
i mproves its.sel ecting, Qidydiag tenht 8ot atBEt &84 tisdriaice 15 thayc bier e.
Preferably, the targeting noiety is humanized or human in order to reduce
its i nherenteantd gomire armpriopemogdsbul anopder £B2IRProVE RO DI FdiCRg of the

targeting 15 noiety. and ther h jug urface istructure
of the ant§ geni® presahtaig %%Tyol %rggﬁggkbrgg%%gdﬁﬁ%ﬁé% e targeting

moi ety i siéna ashdosad ienthiordipel wealkeet thogeting nphety cud g dwlMal ent or

pol yval ent fornms of inmunogl obulins or fragmant s thereof. Acc ing to one

pr ef er r eds'enbrel nEHUTHE 20k dr §EriTngUndF ef F%%%r?%%_%e%wq%éf _rslgbt ype
| mventont b 5T Ly Turecienal BRage ani Badh oo et Tae NAI DLl
Mat DC16, it ©C27np Matd3C5 sarsck IattDOB4 b1 ML DE160 Showsapret ergldd t ar geti ng
prOpertieguiggcémgégéééﬂ¥t}ng¥% é?gbly, the targeting moiety is
humanized or human in order to reduce its inherent antigenic
properties. In order to improve the binding of the targeting
15 moiety and thereby the conjugate to a cell surface structure
of the antigenic presenting cell, it is preferred that the
targeting moiety is in a bivalent or polyvalent form, in
particular bivalent or polyvalent forms of immunoglobulins or
fragments thereof. According to one preferred embodiment the
20 targeting moiety comprises an IgG4 subtype immunoglobulin.
A particular group of targeting moieties according to
the invention is formed by monoclonal phage antibodies, such
as MatDCll, MatDCl6, MatDC27, MatDC51 and MatDC64. MatDC1l6
shows preferred targeting properties for mature and precursor
25 dendritic cells, monocytes, such as CD14" monocytes, CD19" B-
cells in blood, for a subpopulation of granulocytes, and
CD19* B-cells in tonsil, for mature and precursor dendritic
cells and CD33*CD14* monocytes in synovial fluid and for CD14*

monocytes and CD15* and CD34'—cells in bone marrow. MatDCl6
30 has VH sequences shown in figure 1. The CDR3 region of the VH
region is ASLYSKFDY. The VL chain is of the Vk2 subtype.

Obviously, encompassed by the invention are affinity mature

mutants thereof. Affinity matured mutants may be obtained



25 dendritic cells, nonocytes, such as CD14T nonocytes, CD19' B- cells in
bl ood, for a subpopul ation of granul ocytes, and CD19+ B-cells in tonsil,
for mat urwoan@4gonzcur sor dendritic cells and CD33+CD14+ ®OCRAEPYL/ERSiI n
synovial fluid and for CDl4+ nonocytes and CD15+ and CD34+-cells in bone
marrow. Mat DC16 30 has VH sequences shown in figure 1. The CDR3 region of
the VH region is ASLYSKFDY. The VL chaith is of the VK2 subtype.

Obvi ously, enconpassed by the invention are affinity mature mnutants

t her eof . AP CPChBLGrEd HatantsOayl besbtedihie RO 63/ 626012

PCT/ EPO2/ %%gﬁénlerﬁsusicﬂgihegag&ey@é.d@iﬂg H@@M& 4he ahkrosyUeh as the

pol yner as n reaction using priners t Introduce nodifications with
respect t oodi€ioritgbnal wiébhptespatarid ychaetmrgindilngomedcorstafitie
targeting iety. .Such 5 nodifications . be ami no acgi d, substitutions,

del oti on- SRAGFEYPAGHI tPBHE A T hi HONE T OIS "CORS Tof SPRE tar get i ng

moi ety.5 Thedretbediehsmadif yéngnikhe Lindingspeacitiiceistydenetabhinity of the
targeting noiety is not critical to the instant invention. 10 The

conj ugat e 2oerpri §edijtonsayithhe ar igermiare ket wf [thendyprgetangepti de,
pol ypepti de,. protein, o] I i ot.ei N,. [, i,ve.or
rapmont ExsRiCr BhR pelhdinRt ooy s I ol BT e
processed arerisiiany of the aatggehhe mmiety i i edriitdckd ppeskeved the
parti cul ar anti%enic reactive part or epitope. It is noted that many

ant i geni c ‘R5i-éftes"¥6RpFPRe nore than one epitope. This antigenic noiety

may begqof parasitirge %bhghgatéUEBm?fi@é@SﬁPdﬁéH@ﬁ”dﬁ@<dﬂ%ﬂ%é%&%e surface

protein 1, acidic basic répeat antigen of plasnodiumfalciparum 20

pl asnodi umcfiglityi- pakumelyi ber a spewyel dnt i eidEp Exdenplestefin, ant i geni ¢

nmoi eties fromfungal origin are nenbers of t.he .aspart%l rotginase famly,
ggﬁ tive” or ragmen

65kDa mendprGPEPRCARt i gERCRAGeT, ©F @ deriva

thereof. A derivative or fragment thereof means a part of
processed version of the antigenic moiety in which is

15 preserved the particular antigenic reactive part or epitope.
It is noted that many antigenic moieties comprise more than
one epitope. This antigenic moiety may be of parasitic
origin, such as plasmodium vivax merozoite surface protein 1,
acidic basic repeat antigen of plasmodium falciparum,

20 plasmodium falciparum liver stage antigen-3. Examples of
antigenic moieties from fungal origin are members of the
aspartyl proteinase family, 65kDa mannoprotein antigen and
yeast-killer toxin receptor. Antigenic moieties of bacterial
origin may be exemplified as those relating to the diseases

25 pneumonia, meningitis and bacteremia. Examples of antigenic
moleties from viral origin are env, gag, S major env, preS2
middle, G2Na. Antigenic moieties of autologous origin, such
as tumors are exemplified as MAGE, such as MAGE-1 (melanoma-
assocliated antigen), MAGE-3, gpl00, Muc-1, Her2/neu, PSA,

30 PSMA and CEA. Those of skill in the art will recognize that
the invention may be practiced using other tumor-associated
antigens than those mentioned here, or even any disease-

associated antigen, for that matter. MAGE-1 is a well-



yeast-killer toxin receptor. Antigenic noieties of bacterial origin may be
exenplified as those relating to the di seases 25 pneunonia, neningitis and
bact er em WO 0B0aopt es of antigenic noieties fromviral oriPgIrEPAZ/E68NV, gag,
S major env, preS2 mddle, &Na. Antigenic noieties of autologous origin,
such as tunors are exenplified as MACGE, such as MAGE-1 (nel anoma-

associ ated antigen), MAGE-3, gpl OO Muc’1, Her2/neu, PSA, 30 PSMA and CEA.

Those of skill in the art will recogniize that the invention nay be
pract i cedDar Agtor hepd t Uit Y0 EAt 6d reafti §eRe LRaRlthbsa! 3'6hed here,

or even an i - _Asspci at ant ~ 0Lt hat LoaMAGEs I.ds a wel
WD 03/ 0466%%%%%?%%0%?1%%8’16‘1%ﬁac'hgdas%?%reirfgegtt Egnfng%??gelﬁ al regfctl%/ used in

clinical &tial$99¢Rosenberigpsin alor, th9$8;stRdgenber ghetpast, yd®99; Nestl e et
al ., 1999), was chosen. for is study. In the past year . .

mel anona- éf‘)z]a%??rf‘%" ?ﬁfck%b%eé%]fha‘?}eo%ee%/ Véd %as eﬁf%?s ap og?agﬁt Fey oY ehes t hat
code fgr LuABE anitgense (BoON @lorlantilR96) .(BEba «MAGE. genesfam Tiye i ncl udes
at least 17 related genes, nanely MAGE-Al to Al2, MAGE-Bl1 to B4, and

MAGE- C1. NREE MAaEe géaesly akeclidresded s9ptt drfoirs1afedafPBas, hratdtbgi cal

types, bu h e, 54 | F N cel syt B1t he, exgepti on,of male 10
germli neh%%ﬁlgytﬁét‘a‘g%’ ﬁ%@%;hrlr iﬂﬁé 'c%ggs%%mpeéu?eg %ﬁ% %6?% therefore
unabl e t oapeesepteantd genstimGllof Hendeus antitgéngieatotdedeby MWRCE- A, - B,

-C genes should be strictly tunmor specific. Because the, MAGE.antjgens are
shared bythaRy2r¢ ufbt SR and &P%Lﬁﬁ%ﬁﬁ' PRy “SEr FEFSPLADT %Ee‘ﬁ?ff city,

they 18§ a@@rﬂilpﬁét&&ﬂ@rtm eiestod UaGANGRI LMEYROLhgpapyy1 Seneng MAGE- A
was i sol ated because it encoded an antigén presented on HLA-Al nol ecul es

to autol ogoestititebbra wedlahoneo patdsemt apyageder tBr Gggentiencal ., 1991). A
Phage. ant FBOUSS2D BRTaTHy 1% B OBHL OO Ch1 A°6B155 RELUr BE0BRETTT1 € cel I 5.
tumor specific. Because the MAGE antigens are shared by many
tumors and on account of their strict tumor specificity, they
15 are of particular interest for cancer immunotherapy. Gene
MAGE-Al was isolated because it encoded an antigen presented
on HLA-Al molecules to autologous CTL of a melanoma patient
(van der Bruggen et al., 1991). A preferred targeting moiety
is formed by MatDC16, which is a monoclonal phage antibody
20 binding to blood CD33*CD14°CD16™ mature dendritic cells.

It is not required that the antigenic moiety of the
conjugate is in the form of an amino acid sequence. In
another embodiment of the conjugate according to the
invention the antigenic moiety may be in the form of a

25 nucleic acid sequence which encodes the antigenic peptide,
polypeptide or protein, or a precursor thereof. In this
embodiment the antigenic moiety i1s preferably in the form of
an expression vector. When the conjugate is targeting a
mammalian antigenic presenting cell, then it is preferred to

30 use a vector which is adapted for expression in mammalian
cells, more in particular human cells. Nucleic acid sequences
which may be used to express gene sequences in mammalian

cells, such as human dendritic cells, are well known to those



It is not required that the antigenic moiety of the conjugate is in the
formof an amno acid sequence. In another enbodi ment of the conjugate
accor di ngwbDe3pk®12 i nvention the antigenic noiety may be i RCrhPot/oios of a 25
nucl ei c acid sequence which encodes the antigenic peptide, polypeptide or
protein, or a precursor thereof. In this emnbodinent the antigenic noiety
is preferably in the formof an expres$ion vector. \Wen the conjugate is
targeting a mammlian antigenic presenting cell, then it is preferred to
30 use a yectiodd Wi athd siradaphed poe f expe@ssilordimertarahs 2@t i9€8LFs, nore
in particular human cells. Nucleic ?cid sequences mhugp :

express gene Segierdes 59 ™M@imdl PR Stel FETY TR EY unaﬁggﬁﬁggfg?gdcgﬁls,
are vell é@%é%&ﬂ%‘e W03/ Q60420 PETLEPORS 43681 arl Qrsidrldgadbiuibhe art.

In a preferred embodi ment the antigenic noiety in the formof a nucleic
aci d sequencerdswgsohjiigateed- to a targeting noiety which has the formof an

i mmunogl obul i n fragnent .t.hereaf . & en_tkh i i ety is in the
formof an exprg@%?%ﬁg5%5¥gﬁg%ﬁggi?ogsgpe??egﬁfggéegﬁgggg?gﬁptKat t he
nucl ei ¢ agkphseguRNce @eqdiing isherantigedi Conmpéepyed siorogaéredbltpel i nked

wi th expression sequences for the antige resenting cell f.or which the
conjugatenm%}ﬁ%%S%CF%rS%HP?HYaoﬁPFﬁﬁanxﬁﬂﬁsg?Bhg??ﬁ? OLitY gén presenting

cell it iczp?lféﬁﬁgﬁ&é&‘%Em%x%&ers%%hoaeg@gﬂ@@gef@@nmé SR8 i@yepr OOt er

obt ai nabl om and/or a pol yA signal obtainable from the bovine
g;grggn?gpﬂgfi?tﬂT% gfmgﬁ??iﬁfnfytbéefSPnEQGByecbﬁ¥@@ﬁﬁirﬁ?%;aPS particul ar
obt ai A&d %@t%%?ycﬁﬁﬁﬁ LG %ﬁﬁ?ﬁi%%ggg%ﬁgﬁgg%?%%i%%gﬁg%?gﬁ%H' n?ﬁéa??on
ESFL?|P6 DeL veen. i otd -1t repfrawisdon eeppkaxesconpyl sepad ymemetsuch as
obtainable from hCMV and/or a polyA signal obtainable from
the bovine growth hormone.
The conjugate may be formed by conjugating a
15 particular antigenic moilety to a particular targeting moiety.
Conjugation may be obtained by any chemical or affinity
conjugation mechanism. Conjugation could be between biotin-
streptavidin complexes or via polymers such as poly-1-
lysine (PLL) and polyethylenimine (PEI), could be Ni%* -
20 6xHistidine tag binding, but not limited to these forms.
It is preferred to produce the conjugate in a host
cell which is transformed or transfected with a nucleic acid
sequence encoding the antigenic moiety and the targeting
moiety as a single polypeptide chain, although other forms of
25 conjugation such as via sulpher bridges are contemplated. The
host cells are cultured in a culture medium under conditions
allowing expression of the nucleic acid encoding the
conjugate. The conjugate formed is isolated either from the
cells or from the culture medium or from both. The host cells
30 are preferably PER.C6-TM cells. It is to be understood that

the term “host cells” also refers to host cells present in

vivo. The in vivo host cells can be employed to produce the



| ysi ne(PLL) and pol yethylenimne (PEl), could be N2+ 20 6xHi stidine tag
bi nding, but not limted to these forns. It is preferred to produce the
conj ugat ewpred@4deest cell which is transforned or transfe®Ce#dEPor/idsa

nucl eic acid sequence encoding the antigenic noiety and the targeting

noi ety as a single polypeptide chain, although other fornms of 25

conj ugation such as via sul pher bridgesldre contenplated. The host cells
are cultured in a culture medi umunder conditions _allow ng _expression of
t he nucl eicordoigd teneodicdgdt he thenhughe s ahe caijdudated oPar rB8CF3 T sol at ed
either fromthe, C%L%S or, E&ggkthe cul ture nediumor from both. The host
cells 30 §Fb5§¥é#eréb9ypﬁé .Cb-TMcells. It is to be understood that the
term "host cells" mless@onefers ofothestonglyst prasenthd renbiigem. The in vivo
host cells can be enpl oyed to produce the W) 03[046012,PCT[%P02/;§681 11
conjugateFéﬁﬁﬁﬂgdnﬁycﬁﬁé Age BECCAET 4D ottt tHerehiR finet-of=t8s in vivo
platforgn The caontact ;0f;1bhe+¢oR) ygak gr phch the antdigrn cdanesestiergieel | my

be carried out invivo or in vVvitro. In 5 vitro a particular type of antigen
present i ng sceldis caf ted producsdbat i sncemte produdttitorrliss cesntgetedini &h t he

conjugate in a .contact di um e to the contact. . i .pr.esent i ng
cel | s af t T % ﬁ‘ﬁldililﬁ‘t'r‘gﬁeaﬁa gﬁ%c%%%%ﬁt 01%1? ﬁagntér#?lggjn@es%g&ég will be
abl e to present Atreiheintesukfiacervba Ml stéasssdihd @nmdheHGneliges | |

nol ecul es antigenic fragnments of the antigenic noiety of the coghgggte.

These ant infere iy ekddt oeg abdel 18 BFesRREvast R ¥F ottt e nedifufian
di ni d t ti ent i th
o ocesibd hent dEL A SRprtr SR P TR G AR e Bt 1]

processed péﬁ%l S an per cells in vivo. These 15
har vest ed aitigren presenti of ¢akl somaygbee uskk §@ran prggrhydrastnt iagd/ or

t herapeutic vacci nation, as a _nmedi canent L or as_an anti - ar%fitig

anti _fungaqel]asntqneoé)&réfreisaed dEPp. the medium and administere to th

patient where presentation takes place of the processed
peptides by the APC to CTLs and Thelper cells in vivo. These

15 harvested antigen presenting cells may be used for
prophylactic and/or therapeutic vaccination, as a medicament
or as an anti-parasitic, anti-fungal, anti-bacterial, anti-
viral or anti-tumor agent. They may also be used in
immunotherapy.

20 The contact of the conjugate with the antigen
presenting cells may also be carried out in vivo. The
organism in which the antigen presenting cells occur, is
exposed to the conjugate, for example via subcutaneous,
intradermal, intramuscular, colorectal, mucosal or

25 intravenous injection of the conjugate. The targeting moiety
of the conjugate directs the conjugate to the particular
antigen presenting cells and after target binding the
antigenic moiety of the conjugate is internalized, processed
and subsequently fragments thereof presented via MHC class 1

30 and MHC class II molecules on the surface of the antigen
presenting cell targeted. As from then, those presenting
antigen presenting cells in the organism function as a

therapeutic agent for vaccination or medication for the above



viral or anti-tunor agent. They may al so be used in inmunotherapy. 20 The
contact of the conjugate with the antigen presenting cells may al so be
carried oWD0B#46910. The organismin which the antigen pPesaPt/mgscel | s
occur, is exposed to the conjugate, for exanple via subcutaneous,
intradermal, intranuscul ar, colorectal, nucosal or 25 intravenous injection
of the conjugate. The targeting noiety 1®f the conjugate directs the
conjugate to the particular antigen presenting cells and after target

bi ndi ng t kaemphi fyedi chapieeyt? 4IRS -c M YGICe CretrRtéPAalPs et H¥ T essed
and subsequent|y.fra ts. f .l ted via MdCglagsgbnd® and MHC
class 11 %6?885¥é§gogg¥ge£§%$$%%gcéghﬁﬁgﬁgh?Féen Sresentiﬁg cell targeted.
As from t heranthgsecpr eseattagiedntigem praseniyngheekhsigant he or gani sm

function as a therapeutic_agent_for vaccination _or. nedication fof,the
above WD B3F6AB6120PETS EPOS TH6EE S Uy pI T 6 LREFAROLCTE ool Tn vivo
cont act naé&%saat 988 sPEBSEM hith SIRldi Mt hs yihhe seorjougata provi des the

further advantage of an extended presentation by the antigen presenting
cel | of tHeahragrenhiefahfheSahtigeni @0fdi-ot FheThins Vv PERETAL#BR OS5t abl e

i mrunol ogi_cal, synapse_to.form,{lanzav. ' Sal | 2001 yydhe in

vi vo geneF&??gﬁXoPQeﬁﬁP?bgﬁ %?%é%ﬁ%ﬁﬁﬁﬁggﬂlgﬂ%@igi?ﬁﬁggﬁﬁﬁﬁnegresponses vi a
MHC cl ass1hsand WHE mhasslhés preserdadrtertiefn tdfe tart iagen gknagnent s may

al so occur with a conjugate conprising the 10 anti%Fnic nnie£¥ﬁin its

nucl ei ¢ adirdvasesdi RGYT BF AAt OCCTREVEdh)uGRNe et doHg t-6 *PHe “*Avent i on and
the anif gen.Rresenting cells eLiciidng oA MCHlRand RatMiC class ||
presentation proceéssed antigen fragnents of the conjugate denpbnstrate a
new antigen (fragmeet Lodghipeeeyaandrdind norehefirastitieon mrdnéheesponse,
whi ch nak%%tgg%%ep%gggg ?ggscells eliciting via MHC class I and MIC
class II presentation of processed antigen fragments of the
conjugate demonstrate a new antigen (fragment) delivery and a
15 more effective immune response, which makes these conjugates
and conjugate activated antigen presenting cells optimal
agents for vaccines and immunotherapies. They are suitable
for use in the treatment for in particular autologous and
infectious diseases, such as Alzheimer, atherosclerosis,
20 cancer, diabetes, AIDS, hepatitis and the like.

Hereafter the present invention will be further
illustrated by the use of a particular conjugate. This
conjugate comprises as the antigenic moiety the MAGE-1
antigen. Using the MAbstract-TM procedure particular

25 monoclonal phage antibodies recognizing mature dendritic
cells have been isolated. The present invention is not
restricted to this isolation procedure or specific antigen
presenting cells. The procedure may also be applied to in
vitro monocyte derived dendritic cells, and any in vivgo DC

30 population from any particular organ as can be defined with

specific antibodies (such as tonsil, skin, lung, liver,

thymus) .



and conjugate activated antigen presenting cells optinmal agents for

vacci nes and i nmunot herapi es. They are suitable for use in the treatnent
for in pawDiosk@n2 aut ol ogous and infectious di seases, SUuPRTEPIZLITBEI nMer,
at heroscl erosi s, 20 cancer, diabetes, AIDS, hepatitis and the |iKke.
Hereafter the present invention wll be further illustrated by the use of
a particular conjugate. This conjugateTonprises as the antigenic noiety
the MAGE-1 antigen. Using the MAbstract-TM procedure partjcul ar 25

monocl onal phage HBetd o ey r dbeghinzienginrat tFel JEREFTETeY CrI9<EA G e been

i sol ated.  The present inventiQn is.n - e i.S, 1 sol ation
proceduréd%?a%bé@f5¥5aéﬁfﬁégﬁgogrégeﬁ%Fﬁéggg%%s$@$%%&%$g€§%ure may al so be
appl i ed t@ohfugatidd 0 dEIneemeal der avedgdendrisecttey | sslmditealy in vivo DC
30 population fromany particul ar organ as.can efined wth , specific
ant i bodi eBr¢s%Rh HAIHHEY O KERS, tPH%g, aPi%i'ng? ﬁ?ﬁ@aﬁsx%a \}\)g‘%é?lé‘f%oﬁz

PCT/ EPQ2/ &ﬁ’ﬁ%c s einafheiouithe ohnvgRt -oBuksakd ) usitabed in greater
detail by the production of particular DC targeting conjugates, delivered
to anti gesopsesentiqgcloelirsrartidton poebentreptagiendst®erete- t unor anti gen
MAGE-1 via MHC class | 5 and MHC class Il nolecules on their surface,

w thout considering the invention to be restricted thereto. List of

figures Figure 1 Am no acid sequeancs off ¥Hgtuegison of Mat DC16 10 Figure 2
Am no aci d sequence of MatDC16-Cy4-MAGE-AL Figure 3 Clonigggggte of
pPi cZUB FFiavee 41 0 onknirei el drsemiemevit Fiydedisnppi o2& / 23- hgpl 00

Figure,6 Northern blof, analysis Alqidansianiacheikreqatesteons:
Figure 3 Cloning site of pPicZaB '
Figure 4 Cloning site of pPicZFVH
Figure 5 pPicZFVH-S1/23-hgpl00
Figure 6 Northern blot analysis of transient
15 transfections:
1) mock; 2) IgG4 MatDCl6; 3) IgG4 MatDCl6-MAGE-1;
4)MAGE~1, probed with a MAGE-1 probe.
Figure 7 Western blot analysis of the purified
IgG4 MatDCl6-MAGE-1 (lanel) and IgG4
20 MatDC16 (lane 2) with mouse-anti-
MAGE-1 and RAMPO, visualized by ECL
Figure 8 Flow cytometric assay detecting both
ends of different IgG4 MAGE-Al fusion
constructs. The example shows binding
25 of antibodies to monocytes, gate
based on FSC/SSC. Transparent
histogram: IgG4 MAGE-1, followed by
mouse anti-MAGE-1 MoAb/goat-anti-
mouse I1g-PE; grey histogram: mouse
30 anti-MAGE-1 MoAb/goat-anti-mouse Ig-
PE.
Figure 9 Comparative ability of tumor Ag

presentation by immature DC incubated



1) nock; 2) 1g&4 Mat DC16; 3) 1gG4 Mat DCl6- MAGE-1; 4) MAGE-1, probed with a
MAGE-1 probe. Figure 7 Western blot analysis of the purified 1g&4

Mat DC16- MKGE3/040ianel ) and 1g&4 20 Mat DC16 (| ane 2) wit hPooRpe2/axesi MAGE- 1
and RAMPO, visualized by ECL, Figure 8 Flow cytonetric assay detecting
both ends of different IgG4 MAGE-Al fusion constructs. The exanple shows
binding 25 of antibodies to nonocytes, l4at e based on FSC/ SSC. Transparent
hi stogram |1gG4 MAGE-1, followed gg nouse anti- MAGE-1 MbAb/ goat - anti -
nmouse | g-PE; grey hi stdgharfiisionsdbs0 amrstwieEd MPAb/ goat - ant i - nouse | g-

PE. Figure 9 Conparatiyve .abili of _t r k: tjon by imuature DC
i ncubat ed WO 03/ 04601?%&?’/3&5%%5‘38@1%%42*9&9{%%ﬁifiglg]@iﬁjbs. it ure DG

]£10_5) igri v(efjozr om ariddloA- MetkHLAcDRA 8684 +vi donbus imer Alisncubat ed with
fusion S M or 100nM . Befare adding the 5 proteins, the DC were
i ncubated with 20% huneiseruh’Par!) SOBﬁF%E‘? e%d%rﬁq c&®to bl ock Fc-gamma

receptays. Either aftgr,(Ahs2410k 0B)w88chisc@batddcubation, cocultures of
DC (15000) 10 with (1) CIL anti-MAGE-Al1. Al or (Il) Tyanti-MAGE-Al. DR1301

(5000) were set wup. A% Vataon swasmassessednEsUIFN-Q ¥%8 ease at 24 hrs.

Data are presen :
P ented to block Fc-gamma receptors. Either

after (A) 24 or (B) 48 hrs of
incubation, cocultures of DC (15000)

10 with (I) CTL anti-MAGE-Al.Al or (II)
T, anti-MAGE-A1.DR1301 (5000) were set
up. Activation was assessed as IFN-g
release at 24 hrs. Data are presented
as picograms of IFN-gamma

15 released/5x10°/ml/24 hrs (mean * SD of

triplicate cultures).

Deposits
MatDCl6, as well as MatDCll, MatDC27, MatDC27 and
20 MatDC64 have been deposited at the ECACC on December 4, 2001
under the following accession number, respectively: 01120417,
01120416, 01120418, 01120419 and 01120420.
cDNA encoding the VH and VL of MatDCl6, as well as
MatDC11, MatDC27, MatDC27 and MatDC64 are present in the pHEN
25 vector as a scFv fragment fused to a Myc-tag for detection
with the monoclonal antibody 9E10 and a 6xHIS-tag allowing
later affinity purification of a produced scFv. These vectors
are in the E. coli strain XL-1 blue and can be rescued by
growing them on TY-agar plates containing ampicillin and
30 tetracyclin according to methods known in the art. The VH
cDNA can be removed from the plasmid by Ncol and Xhol

digestion, and the VL by SacI and NotI restriction enzymes.



as picograns of |IFN-gamma 15 rel eased/ 5x103/ m /24 hrs (mean SD of
triplicate cultures). Deposits MatDCl6, as well as Mat DCl1l, Mat DC27,

Mat DC27 awo 03200t DC64 have been deposited at the ECACC ®@aThPozmiser 4,
2001 under the follow ng accessi on nunber, respectively: 01120417,
01120416, 01120418, 01120419 and 01120420. cDNA encoding the VH and VL of
Mat DC16, as wel | as MatDCl1l, MatDC27, MatDC27 and Mat DC64 are present in
the pHEN 25 vector as a scFv fragnent fused to a Myc-tag for detection
with the BBAYWEEBRal antibody 9E10 and a 6xHI S-tag allowing later affinity
purification of a produced scFv. These vectors are in the E. coli strain
XL-1 blue and can be rescued by growi ng themon TY-agar plates containing
anpicillin.apdaGe DeEsPREYClIBRARYCOrdi ng to net hods known in the art. The VH

cDNA can be renoved fromihe plasmd Ncol .and Xhaql igestion, and the
T by et ang NETerSOTE  Ur i et S RSB A 0As0 15 P EROsTAse e 18
EXAMPLES &, PRIAGE Il SPLAY: 1L | BRARY R evagushys &akatgesphages@ntddody

display library of 5 human single chain antibody fragments was constructed
(de Krui Kret fapt, 21995)995The THebrldbyragonsicssd s6F afcanbrhairan GF °49

germ ine nes. f i -40 nt.heti G @ i.n ng:«; gions and 7
| i ght cha}{gsgg?ﬁjzl?%gggr g%%snséuvsge% Wltlﬁ% I gr?g'%ﬁ/\{%gt%\t/&\glgnhg a ddrig am noaci ds.
The |i ght coRai psgases 1&nent aderhtby-hamemzer Shef CDRE Yrdidws Vikdranich V21 to VX3

famlies. The final library size consists of abgut 4x1 08, i ndi vi dual

clones. 21eBBLECTPENETE PHACE NATBOOCESIBY GEEL L SERTI NG 1B  Bighty m of

hunanlBIOggcg@gddb§uﬁggbéf;_g%t{hé%%%l to Vk4 and VAl to VA3 families.

The final library size consists of about 4x10° individual

clones.

2. SELECTION OF PHAGE ANTIBODIES BY CELL SORTING

15 Eighty ml of human blood was diluted 1:1 with RPMI
1640 medium and layered on top of a Ficoll cushion. After 20
minutes of centrifugation the interface containing peripheral
blood mononuclear cells (PBMC) was recovered. Forty x 10°
PBMCs and 2-amino-ethylisothio-uroniyum bromide hydrobromide

20 (AET) treated sheep red blood cells were pelleted and
incubated on ice for 1 hour. This resulted in the formation
of T-cell-SRBC rosettes that could be removed after another
centrifugation over a Ficoll cushion. The phage antibody
library, containing approximately 10'' phage particles per ml,

25 was blocked for 15 minutes in 250pl of PBS/ 5% (w/v) milk
powder. Subsequently, the obtained cell mixture consisting
mainly of monocytes, B-lymphocytes and the described
dendritic cells were added to the blocked phages and the
mixture was slowly rotated overnight at 4°C.

30 The next day, the cells were washed twice with ice-

cold PBS/1% (w/v) BSA and were stained with 20pul PE-

conjugated anti-CD33 antibody and 20pl FITC-conjugated anti-

CD14 antibody to visualize different cell populations on a



1640 nmedium and | ayered on top of a Ficoll cushion. After 20 m nutes of
centrifugation the interface containing peripheral blood nononuclear cells
(PBMC) wawOrogoesser ed. Forty x 10 PBMCs and 2-am no- et hyl i #0THiPO2/1368Ni yum
brom de hydrobrom de 20 (AET) treated sheep red blood cells were pelleted
and incubated on ice for 1 hour. This resulted in the formation of

T-cel | -SRBC rosettes that could be renovwéd after another centrifugation
over a Ficoll cushion. The phage antibody Iibrary, containing

appr oxi matteloy t@tbmphage parerclesnperted irpBlgdd o5l eekédet ofNE5CRIhBites in
2501 of PBS/ 5 % (w.v) mlk, po [ equent |y, .t bt.ai ned-celkl

m xture coRiSsERR ednﬁFﬁwabf’gn%ﬁg{:Vf es, §ﬂ’fd§r¥pel1sél§fteg§e§n ﬁt Eeﬂéeggri bed
dendritic gl /s wene addedsborihe Hhocked:phageranrd s tant'kt ure was
slowmy rotated overnight at 4C. 30 The next day, the cells re wasged

twi ce wit IfliveaescehngePBSEEgaEafvyeB5AS afte Wer e st i &3 WSt IF S20P T PEN

conj ugat ed.anti_- i 2 F = COnj tdrr, GRY4r@ntébody
oo idtzhee 5%%@@3@%0%2‘9& ?%ﬁsjﬁfgﬁs agé\;\ioyggé/%%e%dﬁz BCT/ EP02/ 13681
16 fl ow cyHeQmet eri.thAbheye20shihlt estaogedatéon wrrtiese, the cells were
washed once with PBS/ 1o BSA and res ended.in 4 m aof PBS/,1% . Cell
sorting was perforifedora SBRCSEAFR @g Q?Fﬁ%r%é%%%%’eqca% iVa l(Jasd v%?I%I sorter
with the gat.es .set _aro - t J&Cs:1 B birs ¢el b

popul at i o%e%tetdoa 61 Léggpggte\?\??%)% agg%é;s%rlﬁ?lwatelt acheld O\(/?\:r/erMTe— sorted. To
elute Specﬂ5f—infla'tg;¥>eb%?ﬁa%§9@5 15bhg) cek | soavee cireldet egpmndsyransferred
ina volume of 100 | of MPBS'to a 15-ml tube containing 150 | of sodium
citratg (pH25)s k@, Akther p§ WaB, ntherpti wes mewddligad byladdi AgM125 | of
1 M Tris-HCL buffer (pH 7.4) . Finally, 3 m of 2TY nediumand 3 m _ of

| og phase TEsichB€l chi&feol P 14 )bl Feanedle  addBd. oEnEEEt PRALl UHadRdl  dWed to

proceed f(gf:%%&nﬁkagg ﬁ%% ér?% Egrhglfeﬁﬁ—l blue were added. Infection

was allowed to proceed for 30 min. at 37°C. Racteria were
centrifuged at 2,200 x g for 20 min, suspended in 0.5 ml of

15 2TY, and plated on agar plates containing 25 png/ml
tetracycline, 100 pg/ml ampicillin, and 5% glucose (TAG).
After overnight culture at 37°C, plates were scraped and
bacteria were frozen in stock vials or used to prepare the
next restricted library, using a helper phage. After the

20 first round of selection 1 x 10° colonies were obtained for
the selection with mature DCs.

The selection round described above was repeated two
more times and after the third round, bacteria were seeded in
the proper dilution allowing isolation of single colonies.

25 These clones were individually grown and rescued with helper
phage to prepare monoclonal phage solutions. Every clone was
then tested on the original population for specific binding

to the DC population.

30 3. IDENTIFICATION OF PHAGES SELECTED FOR BINDING ON MATURE DC
Forty-two out of 90 Monoclonal Phage antibodies

(MoPhab) derived from the selection on the CD33" CD14" cells



centrifuged at 2,200 x g for 20 mn, suspended in 0.5 m of 15 2TY, and
pl ated on agar plates containing 25 g/m tetracycline, 100 g/ m

anpi ci | | iWp 0aneb0526 gl ucose (TAG . After overnight cultur ®CaEPBYGespl at es
were scraped and bacteria were frozen in stock vials or used to prepare
the next restricted library, using a hel per phage. After the 20 first
round of selection 1 x 105 col onies werelobtained for the selection with
mat ure DCs. The sel ection round described above was repeated two nore
times and laduret adveluiived v dundheb§OB8T ice My o sddddd aved eHelptepet

dilution allow ng . sol ati.on _of single coloni 2 se.clgn r

i ndi vi dualarfJg/mgl‘frlﬁﬁ/r;r‘Oans(‘inarlelsCs %@O\Riu%%tﬁgflﬁe?g gﬁ?é%e%te-om%r'eggfbgl ﬁ%ﬁ%%l gznal

phage sol uti®nss, Bersnicd oxa was ikbeatkestedmotht Neaotégianalsipapuhat i on

for specific binding to the DC population. 30 3. |DENTIFI CATI O\Ii?; PHAGES
I

SELECTED F&RBHNDHNG IO RVKRURE THE SEBFt PYEwECSiRY of € G MIKGT 136 *PR&ge

anti bodj es, ah), derrijyed forophbheasehgethomaon dhe £33 CD14- cells WO
03/ 046012 02/ 13681 17 bound exclusively to the CD33+ cells or

di spl ayed asidiAATIRNCTARATHASE )t ansierl Ehsubpbpatang onendftiCD83- Icel l's. From
these 42 clones, plasmd DNA was isolated fromthe bacteria using the
Q agen ni niprepe Kjana el e BAE G¥AC ¢ odli R ey T Sais At el 259w t h
primers: LMB3 (5'- CAGGAAACA GAC) _and fd-SEQL (5! GAATTTTCTGIATGAGH
under the IFHF‘F'%)W g CIhi %A?Elc n?%%t%e%sﬁ%lﬁi ) ﬁrogﬁlé,gri’aﬁi nut e
anneal i ng 114, HUAUE 6% 04t @RBIL0DL 887942 Ge sTHR 11@SYht kAg PCR product
was di ges?%%ésm%cﬂq%sﬁl for 1 ﬁour at 37C resul teisng ilr?%t he 10 appear ance
of variousapeewisarofe di f frermntud dagdls. o®ndi Aifebast slenfth heOrBsti basis
fingerprint, indicating differences.in,identity, _of individual ages,
NoPhabe, | nafred eI DA £ MHTEEETE, VP BES? Lt MEBT R Wt Bar Ty
propagat ed,f ofn d U {&1 phages, 5 MoPhabs, named MatDC1l, MatDC16, ‘
MatDC27, MatDC51 and MatDC64 were propagated for further
analysis. From all 5 clones the sequence of the VH and VL
15 were determined using primer M13REV (5’-AACAGCTATGACCATG) and

fdSeq (5’ -GAATTTTCTGTATGAGG) in a sequence reaction with the
Taq sequencing kit with the following cycling protocol: 96°C
for 30 seconds denaturing, 50°C for 15 seconds annealing and

60°C for 4 minutes extension. Precipitated DNA was dissolved
20 in sample buffer, run and analyzed on an ABIPRISM automated
fluorescent sequencer. Sequences were compared to the VBASE
database and the gene family of each individual chain could

be determined.

25 4., REACTIVITY OF MATDClé WITH CELLS IN PERIPHERAL BLOOD
The binding of MatDClé to subpopulations of PBMC was
assessed by triple staining experiments with FITC-labeled
CD14 and CD16, PECy5-labeled CD33 monoclonal antibodies and
PE-labeled MoPhabs. For each experiment, 10* cells within the
30 CD14'CD16°CD33  monocyte gate, the CD14°CD16°CD33” mature DC and
the CD14°CD16°CD33%"™ precursor DC gates were analyzed. In

addition, we performed double staining experiments with



analysis. Fromall 5 clones the sequence of the VH and VL 15 were

determ ned using prinmer ML3REV (5' - AACAGCTATGACCATG and fdSeq

(5" - GAATIWOGIBINTICAGG) i n a sequence reaction with the TRGTEPIUEN8i ng Kit
with the follow ng cycling protocol: 96C for 30 seconds denaturing, 50C
for 15 seconds annealing and 60C for 4 m nutes extension. Precipitated DNA
was di ssolved 20 in sanple buffer, run akt anal yzed on an ABI PRI SM
automated fluorescent sequencer. Sequences were conpared to the VBASE

dat abase aM@itD(héfig@wé fJamﬂcyﬁfmon@ad-ﬁbﬁﬁédvllélaa{ig@h%@@lch%m duotise lgaadr i ned.
25 4. REACTI VI TY OF LS | N, PERL The bi ndi ng of
Mat DC16 to sub%%%h %tllrbns of" gPS@SCE(IT § lslg(sjg ngptlfrl pl € staining ]
experi ment symphbe it G- | abelab 6 Qlahﬁeualad @DlﬂierPEeyBs] a@ir&ﬂxr@&&f monocl onal

anti bodi es and PE-| abel ed MbPhabs. For each experinent, 103 cells within
the 30 CDI%3EPfibe CERPITINRGME yates, arhe YEpF4P ‘é Tha T éa and the
CD14- CD36- CD33dim precussor; 1C gat @s nweheignabyzeds1 | i addidil we

per formed doubl e staining experinments with WO 03/ 046012 PCT/ EP /13681 18
Mat DC16 anexpéubnects one-Mathslledndaidage fopethieshopotl mmalde dnuiifodi es

i ncl udi ng £T I %}g)cyt es)%%ﬁ% %%Sll yg’r%g%%_{&esgtgﬂge&%aecé tﬂtral

kKiller ceI Bi n was anal yze *haséd on

forward anﬂu’é Sshig $calb@ipuirafidre ofASZh@ pegatibyer Con I ol ¢ idlsd ai ni ng
experinments, a MPhab specific for th %/ro gl obuline (de Kruif et al., 1995b)

was used. NAEDENEZHA | gt IGPY aPhed théqﬁcmon&&‘ty &6l yNa @aﬁ%%@l% on of
th N R 1 4 b t
Noeblo:l ?ﬁgé?&og)qu%l oo% %%ﬁrg%o %g%(ggrt?: %Dégf%P@V\/astg serve C?‘/o(ras

Mvat DC16, whereas it @didl Hindd oo GDZD199+B Bc@blé s. 5. REACTIVITY OF MATDCI 6

W TH TONSI L MONONUCLEAR CELLS Human tonsils contain DCs that can be
identified as a

5. REACTIVITY OF MATDCl16 WITH TONSIL MONONUCLEAR CELLS
Human tonsils contain DCs that can be identified as a
15 CD3°CD4" cell population that lacks lineage-specific markers.
A further division of this population is obtained by staining
with antibodies to CDwl23. Germinal center DCs, which consist
of 65% of the CD3CD4" DCs, are only weakly stained with this
antibody (Grouard et al., 1996), whereas the remaining CD3~
20 CD4* DC highly express this marker. Staining of tonsil cell
with APC-labeled CD4, PE-labeled CDwl23 and FITC-labeled CD3
in combination with indirectly PerCP-labeled MatDCl6 was used
to examine the reactivity with the different DC populations
in tonsil (Table 1). MatDCl6 stained the CDwl23” DC, and the
25 germinal center DCs. No T cells were recognized. Triple-
staining with antibodies specific for IgDh and CD38 (Pascual
et al., 1994) and MatDC16, revealed that MatDCl6 stained the
IgD*CD38™ naive B cells, the IgDCD38" germinal center B cells
and the IgDCD38* plasma blasts. However, no staining of the

30 IgDCD38™ mempry B cells was observed (results not shown).



15 CD3-CD4"cel |l popul ation that |acks |ineage-specific markers. A further
division of this population is obtained by staining wth antibodies to
CDw123. axomBmadoizent er DCs, which consist of 65% of thePCDEPCMB6SDCs, are
only weakly stained with this antibody (Gouard et al., 1996), whereas the
remai ning CD3 20 CD4+ DC highly express this marker. Staining of tonsil

cell wth APC- | abel ed CD4, PE-|abel ed GBwv123 and FITC | abeled CD3 in
conbination with indirectly PerCP-| abel ed Mat DC16 was used to exam ne the
reactivitys wiREBRGTHY IRHY Q¥ MATOOESp BB HHaEFYATOPPRE T B SPROGEEHIAR PELLSVAt DC16

stai ned the CDw123- DC the 2 rmnal cen T.cells were
recogni zed. Tri pl e%-n sef%%lﬁ?%gonv% tn}?§§n'?li 582?85 g%é@ﬁ?%?%gpﬁf g?_)tca:lnr!cdeDSS
(Pascual @b34l hemd994)iandcMat &6l tsevwedlled tthatreMalgBCrédstaened t he

| gD+CD38- naive B cells, the 1gD-CD38" germnal center B cells and the

| gD- CD38++“ Pt A5Ra AbI B LI HRRHERL TRE SEATL R ngubf “Phe 230°P 4D ED38- menory
B cell sg \/\W@%ﬁ@%& ety s o MR 03/ @46(312 1RPCT/ EP02/ 13681 19 6.
REACTI VI TY MATDC16 W TH HEMATOPO ETI C ROGEI\iI TOR CELLS 1In adult bone
marrow cells, MatDCl6 weakly stained CD34+ hematopoietic progenitor cells.

5 | ymphor o caA S o TRt okt Bos CTADFeC 1T HRREHAER OF waTocie
W TH SYNOVisAl&Fldd RAMINGNICWEAR RGEULATGED PARTERTSISV TH RHEUVATOI D

ARTHRITI S Synovial fluid (SF) fromaffected joints of patients 10 with
rheumatoi d art hri t3¥ 9ahal el SHon £&oroRtaPAtef nepeasRd hiRIers t6f DCs

t hat dnval ved .qQl.Qn LO d xace ion of | ocal
i mmune- agg:ﬁﬂkpi% am%(%lo% %%rtggrf#flgngg%‘h%%%g éﬁ%w&%né%édg{] Hart, 1997).
DCs and monoeydased mbamy dfe Dcdenhiti rdybasethonl tdd manehel 5

characteristics as DCs in_peripheral blood. MitDCl6 stained the mature DCs
in SF, mhé@%&%?%ﬂ%ﬂﬁﬂﬁnﬂﬂ FFbﬁXéFeFHétlon of local immune-based

inflammatory reactions (Thomas and Quinn, 1996; Hart, 1997).
DCs and monocytes in SF may be identified based on the same

15 characteristics as DCs in peripheral blood. MatDCl6 stained
the mature DCs in SF, whereas a subpopulation of the

precursor DCs was also positive (Table 1).

Table I. Reactivity of MoPhabs with different cell

20 populations.

MatDC11 MatDCl6 MatDC27 MatDC51 MatDC64

PBMC:
Mature DC +++ ++ + /444 +

25 Precursor DC ++/ R +/ ¥ Fax
Monocytes ++ ++ ++ +4+ ++
CDle6* -/+ -/+ -/+ ++/+++ -/+
Monocytes
CD3" T cells - - - - -

30 CD19" B cells + + - - -

CD56" NK cells - - - - -
Granulocytes: +# +# - + -

35 Tonsil:
CDw123%** DC +4 +/++ - (+) + —(+)
Cbwl23™ DC ++ ++ + -/+ +
CD3*CD4" - - - - -



precursor DCs was also positive (Table 1). Table |I. Reactivity of MPhabs

with different cell 20 popul ations. MatDCl1 Mat DC16 Mat DC27 NMat DC51

Mat DC64 WBM34domt ure DC +++ ++ + ++/ +++ + 25 Precursor PCTAEPI2/#368H+*

+/ ++* ++* ++*  Monocytes ++ ++ ++ ++ ++ CD16+ -/+ -/+ -/+ ++/ +++ -/ +

anocytes CD3+ T cells - - - - - 30 CD19+ B cells + + - - - CD56} NK cells
- - - Ganulocytes: + +# - + - 35 TéAsil: CDM23"':" DC ++ +/ ++ - (+)

++ - (+) CDwl23- DC ++ ++ + -/+ + CD3+CD4- - - - - WD 03/046012

PCT/ EPO2/ T368ap420 CD3-CD4- = - --- - CD3-CD4- + += - - Synovial 5 Fluid:

Mat ur e Dch3+CD4=/+ - Precursor DE + +* - -(+) - Mmnocytes + + + + +

CD33- CD14- - - - - 10 cells Adult BM CD3} cells - - - - - CD10+ cells +

- - - - 15 gg%4+lcells + 4+ + + +

5 Fluid:
Mature DC + + - -/+
Precursor DC +* +* - - (+)
Monocytes + + + + +
CD33°CDl1l4- - - - - -

10 cells

Adult BM:
CD3* cells - - - - -
CD10" cells
15 CD1l4* cells
CD15*% cells
CD19* cells
CD34" cells

+ + + +
-/+ - -/+ -

.._/.|_ - _/+ -

+ + + + +

Mean fluorescence intensity (MFI) levels for the different

20 populations are shown as -, indicating the highest MFI in the
first decade on a four log scale which corresponds to
negative control levels. The +, ++ and +++ indicate MFI in
the second, third and fourth decades, respectively. A slash
(/) indicates that the MFI is on the border between two

25 decades. Parenthesis indicate that less than 5% of the
population is positive. *Approximately 50% of the population
is positive for this MoPhab. #10-15% of the granulocytes is
positive for this MoPhab.

30 8. CONSTRUCTION OF A VECTOR FOR THE PRODUCTION OF A HUMAN
IgG4-MAGE-1 FUSION PROTEIN
To evaluate the value of antibody-mediated targeted
delivery of tumor antigen to DC, a fusion protein was
constructed using the constant region of the heavy (H) chain
35 of the human IgG4 gene and the entire coding region of the
MAGE-1 molecule. The IgG4 isotype was chosen for this

approach since it has low affinity for FcYRI and does not



CD15+ cells + -/+ - -/+ - CD19+ cells + - - - - CD34+ cells + -/+ - -/+
Mean fl uorescence intensity (MFl) levels for the different 20 popul ati ons
are showwead3/4eoindi cating the highest MFI in the first aetawezowsa four

| og scale which corresponds to negative control levels. The + ++ and +++
indicate MFl in the second, third and fourth decades, respectively. A
slash (/) indicates that the MFl is onzlhe border between two 25 decades.
Parent hesis indicate that | ess than 50 of the population is positive.

* Appr oxi magiely ROQ Ofrchheepoptbad i om ddipdsit,i ve Boest hbs dMPhabte #10- 150
of the granulocytes is positive for this MoPhab. 30 8. CONSTRUCTION OF A
VECTOR FORHEHE PROBDUETLONYEEem - HUVAN | gG4- MAGE- 1 FUSI ON PROTEI N To

eval uate the val ue 3%%%5§%§%H§éﬁeq£%tegétgéggﬁ?g pEE! YT ¥y Of i A1 Hyant i gen

to DC, a fusion pro struct sing the constant region of the
heavy (H) ghaif 35 e Jhemens | @64 gane anditshgeert usengodi By regi on of

the MAGE-1 nolecule. The 1 g3 isotype was chosen for this approach since
it has 3 owmfid nidontfadmibgy Rl BandIdeed mofoViD 97048012 PCTPEPORF13681 21

bi nd other Fcy receptors. In.addition, . it d | V. t | ement
system Sp&ettddaln ,étﬁﬂ?lcﬁi%§¢ﬁ8§i8 DKA ﬁ§§§%2%ﬁ?$%%%Cﬁi%jﬁtggfﬁgggvector
PNUTCYS CO DI ! M. 45RE 3151A0CR S WPid HRlg Le@lakaltgsanBankhaand a
Not| site and a prinmer “containing a Smal site and a Tyr codon instead
of the Cygagmed arsd apcoden.infhe tarpkbliredpOpdi DA iness difyest®d wi t h. BanHi
and Smal and cloned into the corresponding sites of pNUT resulting in

vect or pNUTe<yUt nig Houtvadiers topdodoh. WA ISl -thED SSRRCOEORA fir agftnt

encodi ng MAGE-1 was fused in-
lg Smal cDNA fragment QHE%@En%tmkEE—l was fused in-frame at the

3’ terminus of the modified Cy4 gene. A BamHI-EcoRI fragment
containing the Cy4-MAGE-1 sequences was removed from the pNUT'

vector and ligated into pCDNA3.1lAN+zeo from which, by site-
directed mutagenesis, the Notl site in the multiple cloning
15 site was removed.

PHENMatDC16 was digested with Ncol and Xhol to
obtain the VH region of MatDCl6. Plasmid pLeader was digested
with NcoI and SalI, into which sites the VH region was
ligated. Then, pLeader-MatDCl6 VH was digested with BamHl and

20 NotI, releasing a fragment containing the eukaryotic leader
HAVT20 and MatDC16 VH and a donor splice site, which could be
cloned into the BamHl and (new) NotI sites of the eukaryotic

expression vector pCDNA3.1AN-Cy4-MAGE-1.

25 9. CONSTRUCTION OF A VECTOR FOR THE PRODUCTION OF A HUMAN

IgG4-GP100 FUSION PROTEIN
To allow the possibility of directional cloning of
any antigen of interest instead of MAGE in plasmid pCDNA3.1l-
MatDC16-Cy4-MAGE-1, the Smal site 5’ of the MAGE gene was
30 changed into a Clal site by site directed mutagenesis. The
melanoma specific tumor antigen GP100 was PCR amplified with

primers containing a Clal and a Smal site, respectively. This



3" termnus of the nodified Cy4 gene. A BanHl -EcoRI fragment containing
the Cy4- MAGE-1 sequences was renoved fromthe pNUT vector and ligated into
pCDNA3. 1ANea804d0nomM whi ch, by site- directed nutagenesi s, PCREPMIII8EI te in
the multiple cloning 15 site was renoved. pHENVAt DC16 was digested with
Ncol and Xhol to obtain the VH region of MatDCl16. Plasm d pLeader was
digested with Ncol and Sall, into whicRZites the VH region was |igated.
Then, plLeader-Mat DC16 VH was digested with BanmH and 20 Notl, releasing a
fragnent oI af ragwgrtthevasukaryet ¢ntead®PPO HAAREE IR MXDEL6EOVHEERd a

d [ i ite, ich | d - into th Not |
CTres of (PTG o e B GhEronr e, MR e IR B
CONSTRUCTI QN QA4 VEGEQR OB hiE 3 PROBLIGTE O &R, A JrdMAN: nbg 542 ER1Q0 FUSI ON

PROTEIN To allow the ‘possibility of directional cloning of any antigen of
i nterest ignshead 10MMYEE 6-ayptasnid. PGINAR th-orVRINBCHe-Of4chACGRn1ist he Snal
site 5 of the MAGE gene was 30 changed into a Clal site by site directed
nmut agenesi similher aweldrsama bspebeflpe funopChrd? gerMBRIOr wad -BeRE anpl i fi ed
with prinmers containing a Clal and a Snal site, respectively. This WO

03/ 046012 PCT/ EP02/13681 22 PCR fragnment was cloned into pTOPO sequenced

and a corrggt c&ﬂdﬁﬁjdﬁ%bﬂi@@eﬁ ¢d cwbRkhrEhatmansr ST B de gatetirint o C al
and Snal di gested pCDNAS. | - Mat DC16- Cy4, producing plasmd

pCDNA3. 1- MatIENGE QYA-aGPRITE IR oducti on and purification is 5 simlar as
descri bed bel ow for pCDNA3. lNE{tSélg\%p %4- ¥A§E 10, . CONSTRUCTI ON OF A VECTCR
FOR THE PRODUCTI ON GF ZTHVAS™ REV'BELB - PROTET R At onveni ent” and
PO T 1) SXPLESHION G Olo:n33 ok BeeRodeyel opedzddrcdl Gl RSl S-
pPi cZaB contains Zeocin as a selection nmarker for cloning both in yeast
and bacterif.s selection marker for cloning both in yeast and bacteria.
Heterologous expression of protein is driven by the methanol -
inducible promoter for alcohol oxidase AOX1l. When methanol is
substituted as a carbon source, alcohol oxidase can
15 contribute as much as 30% to the total protein produced,
indicating the strength of AOX1l as a promoter. In addition
the expression vector contains the X-vector mating sequence
to facilitate protein secretion into the medium. At the point
of secretion the signal sequence is cleaved from the
20 expressed protein by the enzyme KEK2 (Figure 3 and Figure 4).
Two major changes have been carried out on the
basic expression vector:
1. An NcoI cloning site was introduced immediately
after the cleavage point of the secretion-signal peptide
25 (pPicZFVH) . With this modification, a simple NcoI-NotI
cloning of any scFv into the expression vector will result in
expression and secretion of the scFv with its native N-
terminus.
2. Vectors have been constructed to allow
30 convenient insertion of fusion partners at the carboxyl tail
of the scFv using the NotI and Xbal sites of the multiple
cloning site in the vector (pPicZFVH-MAGE-ALl, pPicZFVH-

gpl00).



Het er ol ogous expression of protein is driven by the methanol inducible
pronoter for alcohol oxidase AOX1. When nethanol is substituted as a

car bon sowpwd/o4@izohol oxi dase can 15 contribute as nuch &€T3R/13881 he
total protein produced, indicating the strength of AOX1 as a pronoter. In
addition the expression vector contains the a-vector mating sequence to
facilitate protein secretion into the nmédium At the point of secretion

t he signal sequence is cleaved fromthe 20 expressed protein by the enzyne
KEK2 (Figure 3 and Fi gagéod) fromvien Wi i ashimsges ida & chéBRusaferedadut on

the basic_expression vector:,.l.. A cl anin ' ' o

i nredi at eF%}&gP el'rlaf he® et e%n\lxpalgl(]aflpeocprﬁ'\JP?fCRt ﬁ’g@gle ng%gﬁmg%lﬁglm%g t?g% 25
(pPi cZFVHY e sVt Bt 1 i Ss oslé fietat iom, tiae Si-elreniNesl aNdt Kbatl eni nige of- any scFv
into the expression vector will result in _expressi onﬁgnd secretion of the

scFv wit htREBIRRE vENRLCRER O TRIMENT S SrLonRsy e b8eh EoNEE Rkt ed to al | ow

30 Con%?f‘g%@%zkvﬁe(&&ﬁ@@il@{n US{Ons paf hpeieiat (e ceavhonykptagl of the
scFv using the Notl and Xbal sites of the multiple cloning site in the

vect or (pBptZFVH MAGERAlve pRICZRV Fr00k tDAD608A04B612aPCTYEPO2/ 13681 23
A region fro I enconpassi ng. the imunodom.nant epitope has been
anplifi edef§§g1ﬁ>%ze§f‘f’h&br nﬁﬁrs Tont di rﬁoﬁg e Y>'Estriction sites Notl at the
N-term nus and Xbal vatrt he Kastessn Mgl e Grl0edr agrenpbrwasrel oned into
the vector 5 pPicZFVH contai ning the scFv I\/ATDClG#iji CcZFVH- Mat DOl 6-

FF

Gpl 00). | Aorkeinéeyobhe t hes Bt iR DC16 sc Al e adasirry N-ERERARGRA®RE t h ot her
scFv' s .for,, anal ysj yAg_g S Jee ljfie y it rioers
cont aiipli ngber[qea%{egﬁ?i Cti onﬁ{srll Sg's ql%]}ﬁ ﬁmgig)tdﬁene&tagr %Eﬁggwa%gtg tiE

NotI and Xbal site of the vector pPicZFVH containing the scFv

MATDCl6. (Figure 5).

11. CONSTRUCTION OF A VECTOR FOR THE PRODUCTION OF A HUMAN
15 scFv WITH A CHEMICALLY CONJUGATED PLASMID ENCODING MAGE
Alternative to producing a fusion protein of
antibody and antigen, the antigen can be coupled to the
antibody in the form of a DNA plasmid encoding a viral or
tumor-derived antigen. The DNA plasmid needs to be condensed
20 in order to get efficient uptake into the target cell.
Therefore, polymers such as poly-l-lysine(PLL) and
polyethylenimine (PEI) are used. Since coupling of a polymer
to the N-terminus of a scFv potentially disrupts its binding
capacity, we have prepared a modified pPicZFHV/MatDCl6
25 construct. This modified construct encodes the MatDCl6 scFv
with an additional cysteine residue in front of the
stopcodon, resulting in a C-terminal cysteine residue. This
modified scFv is produced as described before and used in
subsequent coupling reactions.
30 A coupling reaction involves the following steps:
1. coupling of the heterofunctional crosslinker
SMCC to the amine groups of PLL or PEI;
2. purification of the coupled PLL/PEI-SMCC;



10 Xbal at the C-term nus. The MAGE gene was cloned into the Notl and Xbal
site of the vector pPicZFVH containing the scFv MATDCl16. (Figure 5). 11.
CONSTRUCTWONB D02 VECTOR FOR THE PRODUCTI ON OF A HUVAN 1BCIaPo2/V¥6TH A
CHEM CALLY CONJUGATED PLASM D ENCODI NG MAGE Alternative to producing a
fusion protein of antibody and antigen, the antigen can be coupled to the
antibody in the formof a DNA plasmd eféoding a viral or tunor-derived
antigen. The DNA plasm d needs to be condensed 20 in order to q]e,t ef ficient
upt ake into the target semLinaTiedr éh6r 6CFPofyfere Buenths SMCC Via

pol y-1-1ysine(PLL). .an I Lepi m.n P Sﬁ_do iJxcemeeupl i ng of
a pol yner retaoéttlhféitlfto%r nt‘l%(r%u)sé%tg?}ééﬁgcg\% g%%e%?%ﬁf;d%i Sr uup:)Efs its binding
capacity, we have prapas esksmbdipbiredcpPi cZrpVEMat DO1BL@Gi eoresta uct . Thi s

nodi fi ed construct encodes .t he t DC16_scFv i th an addi.tional cysteine
resi due i P¥IBHIEDRAT Hjt?scs“tl%lﬁgoggﬁ, MF‘E%??TH&;X\? Nt A° XSt EHH TS le(:Syéztyd(léli ne
residues T soupdid i8¢ SRV N-2 PhOHUSedo ashdesess Yethbaf arpmgneahused in
subsequent coupling reactions. 30 A coupling reaction involves the

f ol | owi ng strepsins Bn doupnineg dhirhegheter offibet | B rETEEIINMKELS SMCC to

the am ne groups of PLL .or .PEl; 2. rificat] f. adicc

PLL/ PEI - smﬁ%du%adéﬁffacoﬁf%@n%ﬁoﬁ‘%%%@%&gzg}? %9%%2%6 Iﬁigﬁ ﬂo% %ﬁ]e 'scFv- Cys

to PLL/PElI-SMCC via reactivity of the cysteine to the mal ei m de group of

SMCC. As a second approach, conplete antibodies_are roducedl\fs descri bed

for Mat DCI%R 1 giR T BB ESERESRION BB TP Vi tHE Nt ermi nus to

the cr @SH&M iR hich  contains an internal thiol group. After
de- protection t?ns group can react with the naleimde group in

PLL/ PEI - SMCC.  12. TERANSREGTH LN 1AND oEEXBBESSE ON- OF -ANIGEBADY-aANTI2GEN | N
construct containing the appropriate immunoglobulin light (L)
chain (Boel et al., 2000) into a human cell line resulted in
the production of a complete human antibody with the MAGE-1

15 protein fused to the C-terminus of the heavy chain.
In total, 7 different constructs were generated;
each construct contains a different V,, resulting in a

different antibody specificity (Table 2).

20 Table 2. MoPhabs used to construct fusion proteins: relevant

antibody specificity’s as determined by flow cytometry are

summarized.
MoPhabs Specificity
Blood DC, monocytes, immature and mature
MatDC1l6 monocyte-derived DC
Blood DC, monocytes, immature monocyte-
25 MatDC27 derived DC
MatDCo64 Blood DC, monocytes,
TN141 Blood DC, monocytes (weak)
3i-39 | immature monocyte-derived DC
MONO14 Monocytes

30 UBS54 Epithelial cells, colon carcinoma




10 HEK293T CELLS Co-transfection of pCDNA3.1-Cy4- MAGE-Al and a construct
containing the appropriate inmmunoglobulin light (L) chain (Boel et al.,
2000) intwoasjuwen cel|l |line resulted in the production ®CTEPOMBEL €
human anti body with the MAGE-1 15 protein fused to the CGterm nus of the
heavy chain. In total, 7 different constructs were generated; each
construct contains a d| fferent VE,, resdlting in a di fferent ant i body
specificity (Table 2). 20 Table 2. MPhabs used to construct fusiagn
proteins: rel evant WBHtdlbody -SfecMpheilfyasddBeed erir MEFPIAPS COWaLPEGet ry

are summarized. NbPhabs Speci y d o e and
mature Mat'DCL o gftrémgglr%lgv&hgk)%? F‘(Li%g %%lsrfnnoc%?lldﬁﬂgt%&?g nonocyt e-
25 Mat DC27: herd W%iepﬁsw 664 aByeadcBC] s mowcytass SENBAL iBinsod DC,
nonocytes (weak) 3i-39 immature nonocyte-derived DC MONO14 Monocytes 30

UBS54 Epithelial cells, colon carcinoma WO 03/046012 PCT/ EPO2/ 13681 25
TN141, Si-39, %\%mﬁ Tmslﬁgﬁéogre MoPhabs obtained in other experiments
ce

wher e ot her colon tunor cells were used as target cells for
phage sel ecti ons 5 TL8. prsvaLeEW'ﬁRANSEE@UIn@;Il%ubi@d@é%eW G¥minogl obul i n

fused to MA sta etransf C dceII Lin establ j shed b -
transf ect | DIER ptélﬁl%@ Zei It\L/l& w?ﬁ%l%%?%g\flﬁvds b%}égn:tsucty ;g
i ndi cat ed #&J{Pé&l%n ‘ME CfD@I@aBCQL'igép@WBQQEE!—llgn%rl%'dﬂngo'ast/fUCt in

HEK293 cel or transfections
construct, as indicated in Table 2, with the corresponding L-

10 chain construct, in HEK293 cells. For transfections, HEK293,
a human embryonic kidney cell line, was chosen since correct
folding and glycosylation can be anticipated. 1.5 x 10E5
HEK293 cells were seeded per well in a 6-wells plate. The
next day, transfections were carried out at a cell density of

15 70-80% confluence using calcium chloride precipitated DNA for
S5 hours at 37°C, followed by a 15% glycerol shock for 1
minute. Five pg of pCDNA3.1-Cy4-MAGE-1 and 5 pg of the
appropriate light chain were used. Cells were washed and
after 48 hours 500 pg/ml zeocin was added as selective drug

20 to obtain stable transfectants.

When drug resistant colonies were large enough, 48
individual clones were picked and expanded.

Later, new transfections have been carried out of
the constructs into human Per-C6 cells to produce human

25 antibodies in this preferred cell line.

14. PRODUCTION AND ANALYSIS OF IgG4-MAGE-1 FUSION ANTIBODIES
Supernatants from 30 stable clones per construct
were screened for production of fusion antibody by a sandwich
30 ELISA. A coating with a mouse-MAGE-1 MoAb was used,
supernatant was added and the presence of produced IgG4-MAGE-
1 was detected with an ‘HRP-labeled goat-anti-human IgG. From

these studies, several clones were selected based on



a human enbryoni c kidney cell line, was chosen since correct folding and
gl ycosyl ation can be anticipated. 1.5 x 10E5 HEK293 cells were seeded per
wel | in awe-0a0kdos2 pl ate. The next day, transfections wer @CTaPo2/eds8but at a
cell density of 15 70-80% confl uence using cal ciumchloride precipitated
DNA for 5 hours at 37C, followed by a 15% gl ycerol shock for 1 mnute.
Five g of pCDNA3.1-Cy4-MAGE-1 and 5 g oféthe appropriate light chain were
used. Cells were washed and after 48 hours 500 g/m zeocin was added as
sel ect i vepdodge 2001 carobt di stsblre wdugastect anes. anheatgrngne@dist ant

col oni es | arge eno 8 _1ndividu : e, pi C xpanded.
Later, ne %?%hs‘f%%t?%%cggg% fall%reqeen SE&F g%oghggﬁnmﬁﬁetgg%%%%‘%%nt 0
human Per o 66n g etrl srRA-OCHO QiR UMmaT 25 hantirkddingscibtthe ssppefrerrad: cel |

line. 14. PRODUCTI ON AND ANALYSI S COF | g&4- MAGE-1 FUSI ON ANTH%ngE
Super nat aries RrEWESEStabIYr @ oifes pdr PEOASELLER, wWeY emScreered ot

producki opyaf £ USL R antd bady by A Sandwkeh 2Q:iELLBAcchupoaling W th a
nouse- %/ACEHQ W%%bé%es used, suple@nat ant was aédeg an((ej the presence of
produced rgfdaMGEonde wasr eletRatedbiwiarnit aroRPn| wbel pdrgybaed abtém Mithan | gG

From thes stufi%s, sever al é:' ones were %el.e(_:_ ed _based on WD 03/046012
PCT/ EP02/ #3683°19% HYRSTRT FUH- atid 1hé BESEpFoducPrg erone, as det er ni ned

by ELISA was used for |arge-scale production in triple-flasks using
ULTRA- CHO nmedi um Three hundred m cul ture supernatant was_ harvested after
4 days of 1pr o@BBRAGAER BOAT FAN QR SHEURELRME IBAST\WEY S A8 e T SBRPEES

tripleprlasks, Thi seprogedube.yeg, 1 epealad qnos Imr ey Frgarbi nant protein

was purified from 96 pool ed” super ant ‘usin rotein-A columm. 15.
CHARACTEREZAT L N OF 7 ddiE, RECSIVE ANANE ridUSHENNANTbBODhES UdBe Fheopur i fi ed

fusion proteins were further . .

reducing conditions the fusion proteins migrated at an
estimated molecular mass of 235 kDa, indicating that the
IgG4-MAGE-1 was expressed as a complete antibody-MAGE

15 conjugate (Figure 7, lane 1). IgG4 (lane 2) can also be seen,
due to crossreactivity of the secondary antibody RAMPO. A
faint band of 90 kDa is most probably a partial degradation
product (Boel et al., 2000). Under reducing conditions, bands

of 100 kDa and 30 kDa can be seen, representing the H-MAGE-1

20 fusion protein, and the L-chain respectively.

16. FACS ANALYSIS WITH RECOMBINANT ANTIBODY-ANTIGEN FUSION
Whether antibody specificity of the different IgG4-

MAGE-A1l fusion Moabs was retained, was determined by flow

25 cytometry. Surface binding of the fusion protein to these
cells was detected by incubating the cells on ice for 60
minutes with the fusion antibodies. Subsequently, after
washing the cells were incubated with a mouse anti-MAGE-Al
MoAb for 30 minutes. After washing, this step was followed by

30 incubating the cells with PE conjugated goat anti-mouse Ig as
secondary reagent. This assay detects both ends of the fusion
protein and therefore will detect intact IgG4-MAGE-Al. With

flowcytometric analysis on a FACSCalibur, it was demonstrated



characterized by SDS- PAGE and i mmunobl otting. Under non- reducing
conditions the fusion proteins mgrated at an estimated nol ecul ar nass of
235 kDa, wodBoating that the |1gG4-MAGE-1 was expressed aPCa/Eponpicet e

anti body- MAGE 15 conjugate (Figure 7, lane 1). Ig&4 (lane 2) can al so be
seen, due to crossreactivity of the secondary anti body RAMPO A faint
band of 90 kDa is nost probably a parti &l degradation product (Boel at

al ., 2000). Under reducing conditions, bands of 100 kDa_and 30 kDa can be
seen, repriésentiigg SPRELFAGE. 1 20 Fiasi b3S prdtBt N omafd Hhe L eEndFRe
respectiv 16 F YSI' S W TH RECOVBI NANT ANTI BODY- ANTI GEN FUSI ON
Whet her aﬁ![l a&}ll%dsag\gig%lﬁgﬁa'of the different | g&4- MAGE- AL fusion Mabs
was retained, was determ ned by flow 25 cytonetry. Surface binding of the

fusion protein to these, cells S det ect ihcubating.the cells on ice
for 60 m'Tr‘?g} Wi tRﬁaf:%éVng& 85%?@%@?@2&%{%5@%@& Ipf,%téefltngr “"washi ng

t he celd s peredRgubated with a nouse anti-MAGE-Al  MbAb for 30 m nutes.
After washing, this step was followed by 30 incubating the cells with PE
conj ugat ed q@aataaRt-ii - MEBHSEytgs as Imecandamc msagaent . This assay detects
both ends ©of The fusion protein and therefore wll detect intact

| gA- MAGEaAlDAMt h  fhowcyt onetri«€ anal ysis en a FACSCal i bur, it was
denonstrated WO 03/046012 PCT/ EP02/ 13681 27 that the specificity's of the
tested fusiomoianti bodires were retaitned (Figure 8). Table 3. Reactivity of
the 1 gA4- AG 1 fusion proteins on 5 differgnt cells. 1gGi-MAGE-1

Monocyt es : e DC-LS174 C1E MONGE4 A—t. - UBS54 - n.t. +
10 * md. = npt tested tested

17. DEMONSTRATION OF MHC CLASS I AND II PRESENTATION OF MAGE—
Al PEPTIDES BY IMMATURE DC TARGETED WITH IgG4-MAGE-Al
We next determined whether the IgG4-MAGE-1 fusion
15 antibodies could serve as a source of antigen for immature
DC, resulting in presentation via MHC class I and II.
Initial experiments were carried out with MatDC16-MAGE-1 that
recognizes cultured immature monocyte-derived DC. This
antibody also recognizes the immature Mo-DC. As negative
20 controls, MatDClé without MAGE-1 and UBS54-MAGE-1, that does
not recognize immature DC, were used. In addition, IgG4
MONO14-MAGE-1, a fusion antibody that binds to CD14 was
included.
Immature monocyte-derived DC were cultured using
25 IL-4 and GM-CSF following standard procedures from
HLA.A1/DR1301 + donors. Immature DC were incubated with the
fusion antibodies (10 nM or 100 nM) or control protein MAGE-
Al (222nM) and cultured for 24 hrs or 48 hrs. Subsequently,
the DC were replated and cocultured with different T cell
30 clones.
Activation was assessed as IFN-y release in 24 hrs

supernatants. Immature DC or CTL alone did not secrete



17. DEMONSTRATI ON OF MHC CLASS | AND || PRESENTATI ON OF MAGE Al PEPTI DES
BY | MVATURE DC TARGETED W TH | g&4- MAGE- Al W next determ ned whet her the

| gGA- MAGEWO oBfagdoon 15 anti bodi es could serve as a sour ce POfi/ERn/iygen for
immature DC, resulting in presentation via MAC class | and Il. Initial
experiments were carried out with MatDCl6-MAGE-1 that recognizes cul tured
i mmat ur e nonocyte-derived DC. This antigog’Ody al so recogni zes the imuature
Mo- DC. As negative 20 controls, MatDCl6 without MACE-1 and UBS54- MAGE- 1,

t hat does deotciraciogramermetfuddNDe, (7 eowseld. 24 Maddits G inpgetory

MONOL4- MAGE-1, a fusion antib hat binds_to CD14 i nhcl uded. |
nonocyt e- d%???/‘éjdtib(?%/\eﬁ'qbe éjlct ycftlﬁ’éjieﬁgl‘”’a%a?ggﬁe n%yacé\sﬁ%!ﬁng?%ﬁ Fovm' ngmature

standard %%5@9&'5 gsufd08 JALAALDRRIZRE ¢idppers. MAGHEL LKE G oeTie
incubated with the fusion antibodies (10 nMor 100 nM or control protein
MAGE- Al (pephidje arfthRRRAGHFYed rocaps Ris the GBLheionsubs eydéHt v - PRlde DC
were repl ated phc cooul Ly od hbudhiiarent o Tgell o20ce) onesa oet vati on
was assess as el €ase i'n hrs "supernatants. Inmature DC or CTL
al one did neitsetsetchdi )03/ 046012 PCT/ EPO2/ 13681 28 det ectabl e anmounts of

|FN-y (<80 pg/m /24 h) . The stimulatar, capaci of the T
assured by exogenous™S pedhikfe ity Fd%lgutrﬁe DC1§;6t We#gm?tggﬁéﬁ_&s e

specific peptlde, - FARPTGHSY.;dd) (2256 0knbhgnClh 5t one1 fe 8 MAGHChIR13 5
specific peptide, LLKYRAEPVTKAE, in case of 'the TH clone (data not shown).

As can be seed e TS er &5ulkG N gO¥HYBRCEheMAGEamdutar gt BelNtyo i mmat ur e
DC was enough to stinulate a response fromthe CIL, resulting in a
si gni f Leanpragwehionf NENSLmMY hgducctdnitNocshi il 288 yEEtTRA ty can be

seen for tgggative control proteins MatDCl6, UBS54~-MAGE-1 and MAGE-1.

This excludes the possibilities that the response is a
consequence of targeting via Fc-gamma-RI (Wallace et al.,
2001) or by pinocytosis. Two different donors for generation
15 of immature DC were used in case of the CTL read-out, giving
similar results.
Upon addition of the MAGE-1 protein to immature DC,
IFN-g was also produced by the Ty clone. This is most likely
the result of pinocytosis by the DC, ensuing in MHC class II
20 presentation. Still, targeted delivery of MAGE-1 resulted in
an almost two-fold up-regulation of the IFN-g production by
the T, clone, demonstrating the efficacy of this approach.
The effect seen with the IgG4 MONO14-MAGE-1 may be caused by
residual expression of CD14 on the immature DC or additional
25 monocytes in the culture. Clear is that Mono-14 MAGE-1
targeting to immature DCs only results in a TH activation and
not in a CTL response. Mono-l14 was obtained by phage
selections on the CD14'CD33* monocyte population and
recognizes the CD14 molecule, as determined by specific
30 staining of CHO cells transfected with the human CD14 cDNA
(results not shown). Taken together, these initial data

demonstrate a very efficient induction of dual MAGE-Al



negative control proteins Mat DCl6, UBS54-MAGE-1 and MA. GE-1. This excl udes
the possibilities that the response is a consequence of targeting via

Fc- gamma-WD ofMedoiace et al ., 2001) or by pinocytosis. TweCaiEPOZI®8t donors
for generation 15 of inmmature DC were used in case of the CTL read-out,
giving simlar results. Upon addition of the MAGE-1 protein to i mmature
DC, |IFN-g was al so produced by the TH €Pone. This is nost |ikel y the
result of pinocytosis by the DC, ensuing in MHC class |1l 20 presentation.

Still, targstedsds| i veipgolafReEd 119ebtAGH 41 Tui o4& AOt-PPRe- f ol d

up-regul atiaon chedt r%% LEN-g production by the TH clone, denonstrating the
efficacy OF* S approach. The effect seen with the 1g& MONO14- MAGE-1 may
be caused by residual expression of CD14 on the i muature DC or additional
25 nonocytes in the culture. Clear is that Mono-14 MAGE-1 targeting to
imature DCs only results in a TH activation and not in a CTL response.
Mono- 14 was obt ai ned by phage selections on the CD14+CD33+ npbnocyte

popul ati on and recognizes the CD14 nol ecul e, as determ ned by specific 30
staining of CHO cells transfected with the human CD14 cDNA (results not
shown). Taken together, these initial data denonstrate a very efficient

i nduction of dual MAGE-Al WO 03/046012 PCT/ EP02/ 13681 29 responses, using
Mat DC16 | gG4- MACE- Al fusion antibody targeted to DC. WO 03/ 046012

PCT/ EPO2/ 13681 30 REFERENCES 1. Wil lace PK, Tsang KY, CGoldstein J,
Correale P, Jarry TM SchlomJ, Guyre PM Ernstoff MS, Fanger MN
Exogenous 5 antigen targeted to FcganmaRl on nyeloid cells is presented in
association with MHC class I. J | munol



Met hods. 2001 Feb 1;248(1-2):183-94. 2. Am gorena S, Bonnerot C. Fc
receptors for 1gG and antigen presentation on MHC class | and class Il 10
nol ecul eswO®a#0#6012 mrunol . 1999 Dec; |1 (6):385-90. 3. MachyPPI/EBe2/t3s8K,
Leserman L. Class |-restricted presentation of exogenous antigen acquired
by Fcganma receptor-nediated endocyt05|s is regulated in dendritic cells.
Eur J | mmunol. 2000 Mar; 30(3):848-57. 1394. Lekkerkerker A, Logtenberg T.
Phage anti bodi es agalnst human dendritic cell subpopul ati ons obtai ned by
flow cytonetry-based sel ection on FEESREYCESol ated cells. J | mmunol

Met hods. 1999 Dec 10;231(1-2):53-63. 5. Thomas R Davis LS, Lipsky PE
| sol ati on and 20 characterization of human peri pheral blood dendritic
cells. J lnmunokll2883PkebT&2150K8)  @2UaFhirs.J, Tihorasake Ei, pskyrPETMHUNMaN

heral bl ogd, dendrit bset | t t f
by ccbr sor and SAFGRE. dnt PUSRSpT RS chting Lo, 157287 MiunGRoCRO0U Nov 11

153(9) :54016- 28 anti gehDehertyed, tPengydMmzez eld afyeSoidnicggasdiW, Betjes M
Bhardwaj N, Steinman RM Human bl ood contains two subsets of dendritic

cells, one i mmuaeisegited! Ly mrasackation wHe dftecliamratur €. IFAHDASGI ogy. 1994

Jul;82(3) 487- Warnke R, Thonpson PA,
Carbal l'ido J, H%QQ%QSLJzogh g§ %ansegpﬁﬂ E%nd??tlc cell ontogeny: a human

dendritic2cel | aAvineageaot, npehné do T 03 HAGED HRCE ER@2/14868hd 31 ori gin.
Proc Natl Acad Scii US A 1997 Nov 11; 94( 12551-6. 9. Gouard G
R ssoan MC, Fi PgleFfFa EreEﬁPEﬁHl?n‘E%ﬁ@ﬂ%r%kgf - iy S¥FSSTRE eni gmati c

pl asmggytoi d T cell.s1devekoRin Tmmunol. 1999 Dec,ll( ) :385-90.

3. Machy P, Serre K, Leserman L. Class I-restricted
presentation of exogenous antigen acquired by Fcgamma
receptor-mediated endocytosis is regulated in dendritic.
cells. Eur J Immunol. 2000 Maxr;30(3):848-57.

15 4. Lekkerkerker A, Logtenberg T. Phage antibodies against
human dendritic cell subpopulations obtained by flow
cytometry-based selection on freshly isolated cells. J
Immunol Methods. 1999 Dec 10;231(1-2):53-63.

5. Thomas R, Davis LS, Lipsky PE. Isolation and

20 characterization of human peripheral blood dendritic
cells. J Immunol. 1993 Feb 1;150(3):821-34.

6. Thomas R, Lipsky PE. Human peripheral blood dendritic
cell subsets. Isolation and characterization of
precursor and mature antigen-presenting cells. J

25 Immunol. 1994 Nov 1;153(9):4016-28.

7. O'Doherty U, Peng M, Gezelter S, Swiggard WJ, Betjes M,
Bhardwaj N, Steinman RM. Human blood contains two
subsets of dendritic cells, one immunologically mature
and the other immature. Immunology. 1994 Jul;82(3):487-

30 93.

8. Olweus J, BitMansour A, Warnke R, Thompson PA,
Carballido J, Picker LJ, Lund-Johansen F. Dendritic cell

ontogeny: a human dendritic cell lineage of myeloid



5 into dendritic cells with interleukin (IL)-3 and CD40- ligand. J Exp Med.
1997 Mar 17;185(6):1101-11. 10. Gouard G Durand I, Filgueira L,

Bancher eaiO0d3/0kdou2 YJ. Dendritic cells capable of stinul alPCREPR2/cBl s in
germnal centres. Nature. 1996 Nov 28; 384(6607):364-7. 10 11. Rosenberg SA,
Yang JC, Schwartzentruber DJ, Hw P, Marincola FM Topalian SL, Restifo
NP, Dudley ME, Schwarz SL, Spiess PJ, Winder | i ch JR Parkhurst MR
Kawakam Y, Seipp CA, Einhorn JH Wite DE |Immnologic and therapeutic
eval uation of ®TSPAmhefirecp¥pEidbcas %%hé@n%~@orl%%@%F?%atnent of patients
with netastatigl.gﬁuéggnq25 tsMed. 1998 Mar; 4(3):321-7. 12. Rosenberg SA
A new era for cancer irmunot herapy based on the genes that encode cancer
anti gens. d.mmumronarto@9 RVaspaf(BY; 2BillJueos 13. Nesttidke IFOBaBghgreauDunmer
R New perspectjives on _ i nobi. ol 0 and_i nmunot her.ap f I .
| munol Today971§§§‘}gh;%gglfp%99ég¥i P %%a%¥t%%%t§é%a fhg%g%EgEaHunan
tunor antigens j+@CeENEeEiBY cE1h ¥npheryleser elbiin Memt,) -BOndVED4025 1;
183(3):725-9. 15. van der Bruggen P, Traversari C, Chonmez P, Lurquin C, De
Plaen E, Van déric@pdde B, EKRUMAIA, 1BBONMTT A/ ghhe! 6lenlddtiTid -an anti gen
recogni ze y tolytic T, hocy - Snanp.; Sgiseneg.. 1991
Dec 30 13;254( gfv)‘fg’)a)éf%%s purpgt Eén%gég‘ggh?ﬁhﬁ% Ust o F.J’A%tli%ggg'
decodi ng by T DempHacyt esllkr eapaphapsésstonfibdeimet®eradlnat iion. Nat

| munol . 2001 Jun; 2(6).: 487-92. WD 03/ 046 PCT/ : 3 7. de Kruif
J, Boel E, LogtieraiTce5érécti SRtaAa- g%%?i %YF%%’%%IE ﬁ%@ﬂ '§i6r]%‘g|7e chai n
Fv anﬁprQMLfrqgﬂﬁﬂﬁ§xg SA, Yang JC, Schwartzentruber DJ, Hwu P,

Marincola FM, Topalian SL, Restifo NP, Dudley ME,

Schwarz SL, Spiess PJ, Wunderlich JR, Parkhurst MR,
Kawakami Y, Seipp CA, Einhorn JH, White DE. Immunologic
and therapeutic evaluation of a synthetic peptide
15 vaccine for the treatment of patients with metastatic
melanoma. Nat Med. 1998 Mar;4(3):321-7.
12. Rosenberg SA. A new era for cancer immunotherapy based
on the genes that encode cancer antigens. Immunity. 1999
Mar;10(3):281-7.
20 13. ©Nestle FO, Burg G, Dummer R. New perspectives on
immunobiology and immunotherapy of melanoma. Immunol
Today. 1999 Jan;20(1):5-7.
14. Boon T, van der Bruggen P. Human tumor antigens
recognized by T lymphocytes. J Exp Med. 1996 Mar
25 1;183(3):725-9.
15. wvan der Bruggen P, fraversari C, Chomez P, Lurquin C, De
Plaen E, Van den Eynde B, Knuth A, Boon T. A gene
encoding an antigen recognized by cytolytic T
lymphocytes on a human melanoma. Science. 1991 Dec
30 13,254 (5038) :1643-7.
16. Lanzavecchia A, Sallusto F. Antigen decoding by T
lymphocytes: from synapses to fate determination. Nat

Tmmunol. 2001 Jun;2(6):487-92.



froma sem -synthetic phage anti body display library wth designed CDR3
regions. J Mol Biol. 1995 Apr 5 21;248(1):97-105. 18. Pascual V, Liu YJ,
Magal ski WO ode4®Boutei |l | er 0, Banchereau J, Capra JD. AnalP¢g3iEPozii3ésbnati c
mutation in five B cell subsets of human tonsil. J Exp Med. 1994 Jul 1;
180(1):329-39. 10 19. Thomas R, Quinn C._Functional differentiation of
dendritic cells in rheumatoid arthritis:34ole of CD86 in the synovium J

| munol . 1996 Apr 15;156(8):3074-86. 20. Hart DN. Dendritic cells: unique

| eukocyt e popul @eibrisi £ whi dredoftr dlodtteabgrIndr ySEHRERECT dfdnse. . 1997 Nov
15 1;90(9):3245-87,. 21.. Boe ri , elLj.e S ﬂﬁﬁl NA, Van
Strijp JA Logta lelrcgaltl'l.Ol%i:ugnfc"t%;uén?]éa Sﬁ% l% ﬁggggl L(;{rqa%nwa}%?l o%lieatras oftsall

i sotypes constr acteda f sam phagehetdics phayel ehtabyddedi yetasi hghechai n Fv
anti body 20 fragnents. J | nmmunaol_ Methods. 2000 NE¥ gG;fg?% -2):153- 66. WO
03/ 046012 PCT/ EPDS} 138819158 (RN MSI1PRSA dofPughte’f o r‘géti ng antigen
presenting cel bs.£08p1) S Ngio, at | east one antigenic noeity conjugated to
a targeting noeity that is capable of binding to a cell surface structure
of an anti §en pPesemtlng deld VI ,addargekibPndiagBoihduslaly @ CTL response

d a T-hel .2 ' | al, [ ' i.n th
10 ant i goni ¢ moPGLy T oc kbl ugatid 8 a LAde fng merer o B TS O L agbl & of

binding to a ceklvsusfagce sdupdiy & Ohuaanarbhgen. presenteédg tedd ,Jund
wherein the conjugate is capable of being internalized and processed by

sai d antigen préséd?{hh:329-39.
10 19. Thomas R, Quinn C. Functional differentiation of

dendritic cells in rheumatoid arthritis: role of CD86 in
the synovium. J Immunol. 1996 Apr 15;156(8):3074-86.

20. Hart DN. Dendritic cells: unique leukocyte populations
which control the primary immune response.. 1997 Nov

15 1;90(9) :3245-87.

21. Boel E, Verlaan S, Poppelier MJ, Westerdaal NA, Van
Strijp JA, Logtenberg T. Functional human monoclonal
antibodies of all isotypes constructed from phage
display library-derived single-chain Fv antibody

20 fragments. J Immunol Methods. 2000 May 26;239(1-2) :153-
66.



cells such as to cause processed antigenic noiety fragnents 15 thereof to
be presented via MHC class | and MHC class Il nol ecul es of the antigen
presenti nyoseiokeo18. Conjugate as clainmed in claim1 or 2, PaidPpel/mest he
targeting noiety is an i mmunogl obulin such as 1gG4, or a fragnment thereof,
such as a scFv fragment, Fab fragment, 20 F(ab)2 fragnent. 4. Conjugate as
claimed in claim1, 2 or 3, wherein the3fargeting moiety is a nonocl onal
anti body or fragnent thereof. 5. Conjugate as clainmed in clainms 1-4,
wherein the 25 targeting noiety is hufEh#¥®d or human. 6. Conjugate as
claimed in clainms 1-5, wherein the targeting noiety is bivalent or
polyvalent. 7. Conjugate as clainmed in claims 1-6, wherein the targeting
moi ety i s capabl e of 1bi AdtogitgaB: cildd shamprideyt estig8d andsdehdritic
cells. 8. Conjugate as clained in claim?7, wherein the targeting noiety is
capabl e of CBi-hdi RG™ED83I"ED14- dendritic cells and CD33' = CD16- dendritic

cells, and which is WO 935046012 HG R0 1368k y Idngssentatbyai ncapabl e
of binding CD3+ T cells and CD56' NK cells. 9.§%bnj3 ate as_clainmed in

claims 7 ora8gewhepenneithethar get iqrpardicetyf PINNAPDCES Ratfhy Thef2Eyuence
e nciny SeDe R i D B s ek nege
g;gigfi;[9isﬁ?gﬁﬁgpatgﬁ% ?@épémﬁé(aﬂaﬂdﬁaﬁ?ﬁipak masashsec, fungal,
claims 1-10, mherein2-?ﬁgngggggégéégﬁg¥ﬂ%ﬁC%ﬁﬁﬁ?gégqgtS@%Eﬁgé?kggd 'n
p0|ypeqbid%htigenic molety is conjugated to a targeting moiety that is
capable of binding to a cell surface structure of an antigen
presenting cell, and wherein the conjugate is capable of
being internalized and processed by sald antigen presenting
cells such as to cause processed antigenic moiety fragments
15 thereof to be presented via MHC class I and MHC class II
molecules of the antigen presenting cell.

3. Conjugate as claimed in claim 1 or 2, wherein
the targeting moiety is an immunoglobulin such as IgG4, or a
fragment thereof, such as a scFv fragment, Fab fragment,

20 F(ab)2 fragment.

4. Conjugate as claimed in claim 1, 2 or 3, wherein
the targeting moiety is a monoclonal antibody or fragment
thereof.

5. Conjugate as claimed in claims 1-4, wherein the

25 targeting moiety is humanized or human.

6. Conjugate as claimed in claims 1-5, wherein the
targeting moiety is bivalent or polyvalent.

7. Conjugate as claimed in claims 1-6, wherein the
targeting moiety is capable of binding to B cells, monocytes,

30  and dendritic cells.

8. Conjugate as claimed in claim 7, wherein the
targeting moiety is capable of binding CD33% CD14" dendritic
cells and CD33** CD16 dendritic cells, and which is



protein, glycoprotein, |lipoprotein, or a derivative or fragnent thereof.
12. Conjugate as clained in clains 10 or 11, 15 wherein the antigen

def i ni ng Woiogyeoilzs MAGE, gpl OO gag, env, MJC, PAGE, CEAPCPER02/BSRA. 13.
Conjugate as clainmed in clainms 1-12, wher ein the antigenic noiety
conprises a nucleic acid sequence enco g an antigenic peptide,

pol ypeptide or protein, or a 20 precur t her eof . 14 Conj ugate as
clainmed in clai Where the nt| e ety i expression vector,
pr ef er abl yesasoee{bttléaéelﬁﬁ‘ 61“0896 &§sPbn l"ﬂdﬂ% ?‘;ﬁ €§Illl§ a§}§ %E}ﬁ dgat e as
clainmed inegliad ms 13 or 14, 25 wherein the nucleic acid sequence encodi ng

the antigenic peptide, polypeptlde or protein, or precursor thereof, is
conjugated to a tar dget Gy Jngisdey asf cépamad3inielaioel & @r abi dvksaem}@nce
conprisin i i quen i n antl enlc mai ety of claim
1 or 2 38Ehgeng}éa g%utg ga%oggl%g gg 13%%@25%21%%\9 A%EE C|engas’rms| é)ty of
claim 15 orir2. fl\gar@S/104ﬁmj2aE€IhEE’92{né_868éd ot doft s E&LHL@:SEI onrvest or
conprising the nucleic acid sequence of claim16 in operable |inkage wth

expr essi o SRS cES £6F SaPHCantrgentpresertiinP tel1. 18. Expression
vector of claim 17, adapied @k ése&%?ﬁéaoﬂn'é‘lmiﬁn fldSn f4eh as

PER- C6. 19. EXpI’eSSI on vector of claim 16, wherein the ‘expression sequence
conpri se eﬁrﬁ?l(gﬁmtl@r mobkeaivnabl eff pane ML, afitiar]l a hpolbeAisilgnali rabt anabl e

fromthe bow ruOWtle hornone. 10 20. A host cell transforned or
transfect ed1 g 3 “hdéréic acid sequence according to claim 16 or an
expresgi on 11. Conjugate as claimed in claims 1-10, wherein

the antigenic moiety comprises a peptide, polypeptide,
protein, glycoprotein, lipoprotein, or a derivative or
fragment thereof.

12. Conjugate as claimed in claims 10 or 11,

15 wherein the antigen defining moiety is MAGE, gpl00, gag, env,
MUC, PAGE, CEA, PSA, PSMA.

13. Conjugate as claimed in claims 1-12, wherein
the antigenic moilety comprises a nucleic acid sequence
encoding an antigenic peptide, polypeptide or protein, or a

20 precursor thereof.

14. Conjugate as claimed in claim 13, wherein the
antigenic moiety is an expression vector, preferably adapted
for expression in mammalian cells.

15. Conjugate as claimed in claims 13 or 14,

25 wherein the nucleic acid sequence encoding the antigenic
peptide, polypeptide or protein, or precursor thereof, is
conjugated to a targeting moiety of claim 3.

16. Nucleic acid sequence comprising a nucleic
acid sequence encoding the antigenic moiety of claim 1 or 2

30 and a nucleic acid sequence encoding the targeting moiety of

claim 1 or 2.



vector according to claim17-19. 21. Method for producing a conjugate
according to claiml or 2, conprising the steps of culturing host cells 15
accor di ngwpe3ms@izn 20 under conditions all owi ng expressi oRCEEPO2/MB8NhucC] ei C
acid encodi ng the conjugate whereby the conjugate is formed, and isol ating
t he conjugate fromthe cells and/or culture medi um 22. Method for
generating an antigen presenting 20 cell Q:apabl e of eliciting an i nmune
response via MHC class_| _and MHC class Il presentati on of processed
antigen fragnents, cbhpri&uRFIie SE&h st C@&ﬁ?éé%ﬂﬁg“&ﬁ et} ieh aprissent i ng

cel | with &genigale acoql dingnt gpebabiylr sy ragenting cell

8-y
obt ai nabl e wi 25 method of claim22. 24 i phar mac ut1 cal
conposi ti orsewhprdssi npra Sao@nja@gagenapcesdnhgngocelhl m 1-15 or an antigen

presenting cell acc to cl.ai on at of claim
1-15 or an antigen gbéj rgq%p NG ceI | tﬁEc8FdFﬁ§”Po?z:{ a?%lg%ecf

prophyl agt i exmie s diher aﬁﬁlﬁam@a\ld(éﬁl Batien. séh 034 Okt 125 PCT/ EPO2/ 13681 36
26. A conjugate according to claim1-15 or antigen presenting cell

according to claim 1919for eS8 08 VREdPEaREnEladm, 1@ congurjat €haccor di ng
Lo claim 1-dal. and ANIGeR BLESELEND SEbLOACEALALIG, SO Llain 2 or use

as an anti-parasitic, una ant i -bacterial -viral

anti-tunor agefn az&oJAzPC(mjgugat ebaamna]dlagftmctlee mdvitle @roamhi gen
presenting .cell according to claim24 for use in 10 i nmunot herapy. 29. A
conj ugat e atdotdiSig to claim 1-15 or an

10 20. A host cell transformed or transfected using a
nucleic acid sequence according to claim 16 or an expression
vector according to claim 17-19.

21. Method for producing a conjugate according to
claim 1 or 2, comprising the steps of culturing host cells

15 according to claim 20 under conditions allowing expression of
the nucleic acid encoding the conjugate whereby the conjugate
is formed, and isolating the conjugate from the cells and/or
culture medium.

22. Method for generating an antigen presenting

20 cell capable of eliciting an immune response via MHC class I
and MHC class II presentation of processed antigen fragments,
comprising the step of contacting an antigen presenting cell
with a conjugate according to claim 1-15.

23. Antigen presenting cell obtainable with the

25 method of claim 22.

24. A pharmaceutical composition comprising a
conjugate according to claim 1-15 or an antigen presenting
cell according to claim 23.

25. Use of a conjugate of claim 1-15 or an antigen

30 presenting cell according to claim 23 for prophylactic or

therapeutic vaccination.



antigen presenting cell according to claim?24 for use in the prevention,
retardation and treatnent of a disease selected fromthe group consisting
of Al zheiwerog/oatohmzzr oscl erosi s, 15 cancer, di abetes, Al DS, PHEFERI2/13681 and
the like. 30. A conjugate conprising a targeting noiety that is capable of
binding to a cell surface structure of an antigen presenting cell and an
antigenic noiety, which conjugate is cap&ble of inducing a CTL and a TH
response 20 after contact of said conjugate with the antigen presenting

cell, internalizati o6 -akd gnogessengcobrdhey conj algsire Istich orasinttd geause
fragments &H%k%%&i%%‘%%l&rgégggggngytéhgi£4§:leﬁ%?qge as a
medicament.

27. A conjugate according to claim 1-15 or an
5 antigen presenting cell according to claim 24 for use as an
anti-parasitic, anti-fungal, anti-bacterial, anti-viral or
anti-tumor agent.

28. A conjugate according to claim 1-15 or antigen

presenting cell according to claim 24 for use in
10 immunotherapy.

29. A conjugate according to claim 1-15 or an
antigen presenting cell according to claim 24 for use in the
prevention, retardation and treatment of a disease selected ~
from the group consisting of Alzheimer, atherosclerosis,

15 cancer, diabetes, AIDS, Hepatitis, and the like.

30. A conjugate comprising a targeting moiety that
is capable of binding to a cell surface structure of an
antigen presenting cell and an antigenic moiety, which
conjugate is capable of inducing a CTL and a TH response

20 after contact of said conjugate with the antigen presenting
cell, internalization, and processing of the conjugate such
as to cause fragments thereof to be presented by the MHC

system.



